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Telecommunications and Education: 

What have we learned from research and experience? 



Purpose 

This report provides an analysis of research-based guidelines for the educational applications of 
technology and information resources and the unique communication and learning opportunities 
made possible by telecommunications and makes recommendations for the instructional use of 
networking technologies and resources. The report specifically addresses current state-of-the art 
technologies and potential future developments for network resources and how to provide staff 
development and technical assistance for teachers to effectively integrate these resources into 
curriculum and instruction. For information about technical networking issues, many 
publications, such as the California Department of Education Publication, Building the Future: 
K-12 Network Technology Planning Guide (1994), can be a further source of information and 
guidance. 

This report. Telecommunications and Education: What have we learned from research and 
experience, was authorized by the California Department of Education as an effort to better 
define the educational applications of telecommunications. As this report was being developed, 
the research findings were shared with Telemation Project staff and Telementors to help inform 
project development and training institute content. This report will help guide California in 
designing and implementing staff development strategies and provide direction for teachers in 
their use of telecommunications as an instructional resource. The questions to be answered by 
this report are: 

I. Educational Technology as a Priority. What is the current level of interest on the 
national and state levels in promoting the infusion of technology into education? 

II. Importance of Research. Is it still necessary to study the educational applications 
of technology and telecommunications and the impact on teaching and learning? 

III. Impact on Teaching and Learning. What does research and experience tell us 
about the benefits and the most appropriate uses of technology and 
telecommunications to support and expand teaching and learning? 

IV. Relevance to Education Reforms. How will the integration of technology and 
telecommunications support educational reform efforts from the state to the 
classroom level? 

V. Educational Telecommunications Policy. What is the range of policy issues 
related to the use of telecommunications in education? 

VI. Access and applications. What is the current situation with respect to teacher and 
student access to telecommunications and relevant content on the network? 

VII. Planning and Instructional Integration. What does experience and research have 
to suggest about planning for the effective integration of telecommunications into 
curriculum and instruction? 

VIII. Staff Development and Technical Assistance. What are the most effective staff 
development strategies and how do these apply to building the capacity of teachers 
to effectively integrate telecommunications and technology into teaching? 
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IX. Classroom Applications and Examples. What are some examples of the most 
effective uses of telecommunications and the resources accessed for teaching and 
learning? 

X. Recommendations for Instructional Application. What does experience and 
research suggest for the effective use of technology and telecommunications to 
support instruction and enhanced learning? 

XI. Recommendations for state and national Policy. W hat does the information 
about telecommunications and technology use suggest for state and national policy? 

XII. Resources for Instruction and Policy. What are the most useful resources to 
assist educators and policy-makers in planning and utilizing technology and 
telecommunications to support teaching and learning? 

The approach to this study in answering the above questions was to conduct a comprehensive 
review of existing research and evaluation studies, as well as information gathered from surveys 
and interviews of persons acknowledged as leaders in electronic networking for education. 

Major sources for this report include the recent OTA study, Teachers and Technology, the 
FARNET - CoSN Forum results, Building Consensus, Building Models: A Networking Strategy 
for Change, a review of literature on technology and telecommunications use in education, and a 
variety of educational technology resource documents, as well as a thorough search of relevant 
Internet resources. Additionally, the National Coordinating Committee for Technology 
Education and Training (NCC-TET) developed nineteen requirements to ensure that the National 
Information Infrastructure (Nil) would provide expanded opportunities for education. These 
requirements represent the consensus of over 85 education, business, and governmental agencies 
in the nation. Where appropriate the NCC-TET requirements and the rationales will be provided 
as background for the question addressed. 

The findings are related to the results of the evaluation of the Telemation Project - a project 
designed to systematically provide training and support to build the capacity of teachers to 
effectively apply the use of telecommunications to support teaching and learning. 




V 

2 



I. Educational Technology as a Priority 



What is the current level of interest on the national and state level in 
promoting the infusion of technology into education? 



A. National Perspective 

In this era of a global marketplace, when information technology has revolutionized the way 
business, higher education, and governments communicate, schools still rely for the most part on 
traditional methods of teaching and learning inherited from the industrial age. Teachers, it is 
often remarked, are the only professionals who do not even have telephones on their desks 
(Breeden, et al, 1994). Many leaders at the state and national level are making similar 
observations about the nation’s schools. The view expressed is that one of the most important 
issues facing the nation and the states is to determine ways to enable schools and communities to 
better prepare students for a technological workforce and ensure that education has a place on the 
National Information Infrastructure (Nil). In taking advantage of the Nil, it is critical that 
educators pay attention to research and experience make optimal use of this resource. 

In the 1994 address on the State of the Union President Bill Clinton said: 

We must work with the private sector to connect every classroom and library to a national 
information superhighway by the year 2000. 

■ Speaker of the House Newt Gingrich recently stated that all students should have access to the 
Internet and that all persons should possess a laptop computer. Additionally, FCC Chair Reed 
Hundt pointed out that: 

There are thousands of buildings in this country with millions of people in them who have 
no telephones, no cable television and no reasonable prospect of broad band services. 

They're called schools. 

Expressing the importance of the information highway for education, Reed Hundt went on to 
state: 

We have entered the high technology information and communication age - the age of the 
national information superhighway. The Nil will consist of thousands of interconnected, 
inte-operable telecommunications networks, computer systems, televisions, fax machines, 
telephones, and other “ information appliances". In the future the Nil will enable all 
Americans to get the information they need, when they need it, and where they need it, for an 
affordable price. 

Most industries already use information technologies and networks, and most jobs either require 
employees to be proficient in technology applications or at least have enough knowledge about 
technology to be able to determine its application. Currently, schools are not preparing citizens 
for the technological age; schools must simultaneously progress with industry to ensure that 
American citizens are prepared to meet the technological challenges of the 21st Century. 
Network-based projects can teach learners critical information-age skills that they will need as 
part of the 21st Century workforce; collecting, organizing, analyzing, evaluating, 
communicating all types of information, and using computers and other advanced technology. 
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I. Educational Technology as a Priority 



The Department of Labor's Secretary’s Commissic •- on Achieving Necessary Skills (SCANS) 
found that, "Good jobs depend on people who can p \t knowledge to work" (Department of 
Labor, 1991 - from FARNET-CoSN, 1993). However, when looking to schools to prepare the 
future workforce, David Britt, President of Children’s Television Workshop observes: 

The coming levels of interactive technology hold the potential to create order-of- 

magnitude changes in the productivity of American education [but] schools todav are 

one of the few workplaces in our society that our grandparents could recognize easily.... 

In The National Information Infrastructure: Agenda for Action, the Clinton Administration 
promises that the best schools, teachers, and courses will be available to all students, without 
regard to geography, distance, resources, or disability. Vice President Gore promoted the 
Administration's agenda at a California Summit, where he highlighted the importance of 
education's involvement in the Nil. He then visited Monta Vista High School in Cupertino, 
to observe and interact with students using the Internet to conduct projects. What follows is 
an update of the federal and state interest in linking schools to the Nil with some suggestions 
about how to proceed in this effort. 



B. Federal Initiatives 

Federal Legislation Promotes Technology in Education. To put policy into action, the 
Administration and the Congress offered a national vision and strategy “to infuse technology and 
technology planning into all educational programs and training functions carried out within 
school systems at the state and local level.” Principal components of both the Goals 2000 
Educate America Act and :he Improving Americas Schools Act (IAS A) are to promote the use of 
technology to enable all students to achieve the National Education Goals. 

THE EIGHT NA TIONAL EDUCA TION GOALS 

Goal I. All children in America will start school ready to learn. 

Goal 2. The high school graduation rate will increase to at least 90 percent. 

Goal 3. American students will leave grades 4, 8, and 12 with demonstrated competence in 
challenging subject matter. 

Goal 4. Teachers will have access to professional development needed to instruct students for the 
next century. 

Goal 5. U.S. students will be first in the world in math and science achievement. 

Goal 6. All Americans will be literate and have the knowledge and skills necessary to compete in a 
global economy and exercise citizenship rights and responsibilities. 

Goal 7. All schools in America will be free of drugs and violence and offer a disciplined 
environment. 

Goal 8. Every school will promote partnerships to increase parental involvement in fostering social, 
emotional, and academic growth of children. 



Goals 2000 provides national leadership through the establishment of the Office of Educational 
Technology within the U.S Department of Education. This Office is developing a long-range 
national educational technology plan. Additionally, the Improving Americas Schools Act has 
authorized programs such as the Technology Challenge Grants and the Regional Technology 
Assistance Consortia to provide local and regional access and assistance for educational 
technology. These programs will increase state and local educational technology development 
efforts and provide additional staff development and technology resources to California schools 
through the NIL In addition, the state and the California Technology Project Regional Affiliates 
(soon to be called the California Technology Assistance Project - CTAP), will have an increased 
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capacity to support schools in the integration of educational technology. Additionally, schools 
are encouraged to utilize funding through the new IASA Title I programs. Goals 2000 sub-grants, 
and other federal programs to further implement technology. Details on funding from these 
programs can be found on the U.S. Department of Education Internet site (see Resource section 
of this document). 



C. State Initiatives 



In California, there has been increased interest in making technology a major priority for 
education. Policy-makers recognize that in recent years California has moved from ranking in 
the top 10 to 50th in comparison to other states in the ratio of computers to students . Realizing 
that less than 2% of teachers have access to or utilize telecommunications has prompted action to 
connect California schools the Nil. 



Superintendent of Public Instruction Delaine Eastin recently stated that. . . 

... .the cost just to bring California to an "average” level in technology applications is in 
the billions of dollars. Of course, we want do better than average, but we can't do it alone. 
We need help from business and industry. The future of California is at stake. If we fail to 
do this - if our graduates are ignorant of the many new technologies - private businesses 
will have to acquire their work force from other states, or will move out of the state 
altogether, and the statistics on California's unemployed will continue to spiral upward 
(CUE, 1995). 



The California Teachers Association issued a report, Rediscovering Education: Creating 
Schools for the 21st Century. One of the five recommendations is that schools must be provided 
the necessary resources to obtain, maintain, and regularly upgrade the hardware and software 
required to employ state-of-the-art technology. The report also states that a bold and 
comprehensive program to bring the advantages of technology into the classroom is fundamental 
to creating schools for the 21st Century. 



Mobilizing for Competitiveness: Linking Education and Training to Jobs, A Call for Action from 
The California Business Roundtable, recommends the integration of technology into curriculum 
and instruction throughout K-12 education and community colleges. The report states that 
“despite substantial investments over the last decade, technology remains an underutilized 'add 
on’ in most schools,” and asserts that "barriers to the full integration of technology into education 
include inadequate resources with substantial capital investment needed to purchase essential 
equipment in adequate quantities," and that teachers do not know how to use technology to 
enhance learning. The report recommends full funding of the California Master Plan for 
Educational Technology. 



The California Public Utilities Commission (CPUC) released a report, endorsed by the Governor, 
that outlines a strategy to allocate $150 million to connect and provide staff development for K- 
12 education to access and utilize telecommunications. Senator Hershel Rosenthal introduced 
legislation (SB 1960) to implement these recommendations. Following the CPUC announce- 
ment, Pacific Bell announced Education First, an initiative to connect all schools to the in- 
frastructure with two free telecommunications connections to two classrooms per school, with 
one year of free monthly service to use these connections. GTE and other companies are 
following with similar plans. 



The California legislature has introduced several bills that would authorize the use ot funds 
collected by the CPUC to connect libraries and K-12 classrooms to the NIL Most of these bills 
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are stiii awaiting final action. Viewing telecommunications and technology as a priority, the 
Governor set aside $10 million in the state budget for schools to purchase technology, with 
priority given to the purchase of recycled computers, and allocated over $250 miliion’on a one- 
time basis, which schools can use to purchase such items as computers and instructional 
materials. This would augment the current $13.6 million that funds the implementation of 
current programs in the state. For a discussion of California's educational technology programs 
funded from 1984 to 1994, see the article in the June/July, 1994 edition of Thrust for 
Educational Leadership. 

In the Summer of 1995, a report from the Governor’s Council on Information Technology. 
Getting Results, calls on California's schools and post-secondary institutions to: 

Establish a “ results-oriented" approach for the use of information technologies and 
allocate education funding for the broad deployment of information technology for the 
following purposes: 

• Enable students to learn the basics 

• Ensure that students acquire the ability to use technology to create, store, find, and transmit 
information, and develop the ability to analyze information critically 

• Enhance the learning environment, customize learning to students' abilities, and provide 
expanded choices of courses 

• Share expertise and teaching resources between campuses and systems 

• Promote parental involvement in education via e-mail and voice mail 

• Reduce administrative burdens on teachers that detract from their opportunities to teach 

The report recommends that by the Fall of 1997, new teachers may be certified only if they have 
met rigorous new standards for competency in computer-based applications and effective use in 
the classroom, and a plan should be implemented for in-service training of current teachers to 
meet these standards. 



D. Summary 

This section reviews the level of importance that government and policy leaders are placing on 
technology and telecommunications for education as a national and state priority. The overview 
points out the rapidly emerging interest of policy-makers in making technology an essential 
component in education. Examples discussed are the integration of technology into state Goals 
2000 Educational Improvement Plans, the President and Vice President promoting education and 
the Nil, and various California initiatives, such as the Governor’s report on technology in 
schools, state funding for computers in schools, and the interest of other stakeholders, such as the 
CPUC, CTA, and the California Business Roundtable. It is important for those who develop 
policy and design and implement technology to be aware of what has already been learned from 
the experiences of educators and of researchers. These lessons and findings must be considered 
when developing and implementing programs and funding options to increase access and 
effective use of emerging technologies in California's classrooms. 

In addition to policy-makers' awareness of research, of importance for all educators, business 
leaders, and others interested in educational technology is to be aware of the emerging interest on 
the part of the state and federal government in technology. This interest strongly suggests that 
educators should be ready to share the benefits and findings of technology initiatives and 
research efforts with state and national political leadership. This information is necessary to 
make technology in education a priority for future potential state and federal funding. 
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II. Importance of Research 

i 

! Is it still necessary to study the educational applications of technology and 
i telecommunications and the impact on teaching and learning? 



A. National Perspective 

Educators need access to research findings for guidance in the selection of hardware and 
educational software. In numerous instances, school districts have made major technology 
purchases without reliable information about the educational benefits of these resources. Further 
research is needed to guide the development of new software and to determine the ability of 
existing technologies to meet the challenges found in education and training environments. The 
federal government should support and encourage the study of technology and its applications in 
various circumstances for specific populations. Research findings should be made available to 
all educators over the NIL To meet this need the NCC-TET established a requirement which 
states that the implementers of the Nil must: Conduct research on the education and training 
applications of current and emerging technologies. ( NCC-TET , 1994). 

The importance of research is also emphasized in Governor Wilson's report by Information 
Technology Council member, Ron Fortune. 

When looking at educational software, ask 'So what? Is it useful? Does it help kids learn 
what they need to learn? 

In its report the Council states that education must build on the new knowledge we have about 
how people learn. Research has shown that students learn best in a learning environment that is 
student-centered rather than teacher-centered, and technology can support student-centered 
learning both t Tectively and affordably. By allowing students to learn in the way that is best for 
them, at a pace that is best for them, technology can provide a learning environment where every 
student can be a successful learner ( Getting Results, 1995). 



B. Educational Technology and Telecommunications Research Issues 

It is becoming evident that although educators may have access to technology and 
telecommunications, educationally relevant resources are difficult to find and even more difficult 
to integrate into state and local education standards and into daily instruction. While network 
browsers and search engines alleviate some of the difficulties of locating resources, teachers still 
need the time to sort through the abundance of information, assistance in determining the quality 
of resources, and training for the effective use of these resources in the classroom. 

Some of the common issues that must be addressed in the emerging use of technology in 
education are expressed in a recent book by Clifford Stoll, Silicon Snake Oil: Second Thoughts 
on the Information Highway (1995), in which Stoll poses the following questions: 

• Does the Internet provide access to learning materials that are better than those 
already found in printed materials? 

• Because of reduced social interaction, will a generation of network surfers lose 
touch with the world around them? 
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• Will students be wasting time by being side-tracked in exploring the network? 

• How will the content be regulated to prevent students from spending their studv 
periods scanning inappropriate material? 

• Do we know what kids are really learning when they use the network? 

Stoll is a well known skeptic who believes that no phenomenon in modern times has received 
more attention, held out more promise, nor achieved more mythic stature than the information 
highway. For example, he contends: 

• Computers are tough to teach with. 

• The computer is a barrier to close teaching relationships. 

• Technology is not a substitute for studying under a “fired-up” teacher who's there 
in person. 

• Computer networks isolate us from our friends and neighbors. 

• The network world is a passive, pre-programmed place, where one click on the 
mouse gets the right answer. 

For those involved in using the Internet and other technologies in education, it is important to 
keep these and other issues in mind. It is research and experience, some of which is discussed in 
the following pages, that will help educators to address these and other issues and make the most 
appropriate and effective use of technology and telecommunications ins teaching and learning. 



///. Impact on Teaching and Learning 



III. Impact on T eaching and Learning 

i 

What does research and experience tell us about the benefits and the most 
; appropriate uses of technology and telecommunications to support and 
j expand teaching and learning? 



A. National Perspective 

In a 1993 forum sponsored by the Federation of American Research Networks (FARNet) and the 
Consortium for School Networking (CoSN), more than 70 educational decision-makers and 
practitioners from across the country and from all levels of the educational system participated in 
on-line discussions and then met for two days to prioritize benefits and issues related to 
educational networking. Forum participants concluded that networking technology is a powerful 
communications tool with the potential to facilitate educational reform. Properly implemented 
and supported, this tool can empower and excite students and teachers, while capturing the 
imagination of the community. Utilizing networking technologies in the classroom can 
encourage active learning, support innovative teaching, help relieve the professional isolation of 
teachers, and enable users to become active researchers and learners. 

Network technology can also support site-based management by opening new lines of 
communication with outside information soirees and by improving internal channels of 
communication among various decision-making levels. Many of the reports on the benefits of 
technology are derived from consensus statements from forums such as this. 



B. Research Findings 

This section summarizes major research findings from over 100 studies reviewed by Far West 
Laboratory, Software Publishers Association, Apple Computer Inc., the Office of Technology 
Assessment, the Monterey Model Technology Schools Project, and other sources as indicated. 

The Office of Educational Research and Improvement (OERI) has funded numerous studies and 
projects that have documented the specific benefits technology can afford to education. These 
studies provide ongoing feedback to developers of technology-based programming to ensure 
alignment with high academic standards and interesting programming to meet the needs of 
diverse learning populations. The research also provides information needed by policy-makers, 
legislators, and educators in the development of legislation and state and local plans for the 
integration of technology into schools. Following are specific findings recently reported. 

1. Student outcomes: The effectiveness of technology tends to vary as a function of the 
curriculum content and instructional strategy delivered by the technology. When content and 
strategies are determined to meet accepted education standards, research documents that 
technology can be a benefit. A recent review by Far West Laboratory ( 1994) of current research 
and evaluation findings from various studies has determined that the integration of technology and 
telecommunications into education: 

• Increases performance when interactivity is prominent 

• Increases opportunities for interactivity with instructional programs 

• Is more effective with multiple technologies (video, computer, telecommunications etc.) 

• Improves attitude and confidence -- especially for ‘at risk’ students 
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• Provides instructional opportunities otherwise not available 

• Can increase opportunities for student-constructed learning 

• Increases student collaboration on projects 

• Increases mastery of vocational and work force skills 

• Helps prepare students for work when emphasized as a problem solving tool 

• Significantly improves student problem solving skills 

• Improves writing skills and attitudes about writing for urban LEP students 

• Improves writing skills as a result of using telecommunications 

• Increases the preparation of students for most careers and vocations 

A national survey by the Center for Technology in Education regarding telecommunications 
and K-12 educators (Honey, 1993) found that: 

• Science, social awareness, and cultural exchange projects are perceived to be the most 
effective telecommunications activities to do with students. 

• News services and scientific databases are rated as the most useful information retrieval 
activities for use with students. 

• The most highly rated incentives for using telecommunications with students included 
expanded students' awareness about the world, accessing information that would 
otherwise be difficult to obtain, and increasing students' inquiry-based and analytical 
skills. 

• The key factors that influence the success of non-technology-based shared learning 
activities also influence activities mediated by telecommunications. These are planning, 
cooperation, and well-defined and relevant project goals. 

The Office of Technology Assessment (OTA) conducted a comprehensive nation-wide 
assessment at the request of the Senate and House Committees on Education and Labor. The 
study showed that with adequate teacher preparation technology greatly facilitates: 

• Teaching of abstract concepts and problem solving, as well as basic skills 

• Independent work, teamwork and collaborative inquiry 

• Adaptation of instruction to accommodate student learning styles and special needs 

• Higher expectations of students and presentation of more complex materials 

• Less teacher lecture, with more student-centered classrooms 

• Opportunities for new learning experiences (OTA, 1995) 

2. Educator outcomes: Research on technology’s benefits for teaching is generally positive, 
with a shift from the traditional direct approaches to a more student-centered approach. Research 
specifically shows that educator-use of technology results in: 

• Increased emphasis on individualized instruction 

• More time engaged by teachers advising students 

• Increased interest in teaching 

• Interest in experimenting with emerging technology 

• Increased administrator and teacher productivity 
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• Increased planning and collaboration with colleagues 

• Rethinking and revision of curriculum and instructional strategies 

• Greater participation in school and district restructuring efforts 

• Increased teacher and administrator communication with parents 

• Increased communications among teachers (OTA, 1995) 



The national survey of telecommunications and K-12 educators by the Center for Technology in 
Education, (Honey, 1993) found that: 

• More than two thirds of the educators surveyed report that integrating telecommunications 
into their teaching has made a real difference in how they teach. 

• Conducting telecommunications activities with students enables teachers to spend more time 
with individual students, less time lecturing to the whole class, and allows students to carry 
out more independent work. 

3. Conditions for technology to be effective. The findings of these and other studies generally 
and consistently show that technology alone does not have a significant effect on teaching and 
learning. Technology is a tool that when used with tested instructional practices and curriculum 
can be an effective catalyst for education reform (Cradler, 1992). The following are the major 
factors necessary to support the effective application of technology to learning: 

• Staff development that is individualized to the needs of the teacher 

• Technical assistance that is available when needed 

• Time for teachers to plan, learn about, and implement technology applications 

• Long term staff development to support the integration of technology into instruction 

• Understanding of ways to integrate technology into education reform 

• Teacher-access to technology while planning 

• Involvement of teachers in planning statewide, school, and classroom uses of technology 

The ^ar West Laboratory study of the impact of educational technologies from 1984 to 1991, and 
research on the California Model Technology School Projects show that technology alone does 
not have a significant effect on teaching and learning unless certain conditions exist, such as the 
following: 

• Teachers must integrate technology and telecommunications applications into the ongoing 
program. 

• Technology and networking should offer opportunities for students to solve problems and 
construct solutions. 

• Technology must give students more control over learning while teachers serve as 
facilitators. 

• Teachers and administrators must jointly plan for the use of technology and networking. 

• Government must promote educationally sound applications of technology and development 
of software and video programs that meet educational content standards. 

• Telecommunications is especially effective when combined with other technologies and 
linked to high education standards. 

• Student access to telecommunications increases opportunities and incentives for students to 
construct and invent their own learning 
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The OTA suggests minimum requirements for the effective use of technology in education, 
as indicated in the following list and chart. 

• Suiting technology to education goals and standards 

• Having a vision for the use of technology to support curriculum 

• Providing for both inservice and preservice training 

• Ensuring access to appropriate technology 

• Providing for administrative support for technology use 

• Providing time for teachers to plan and learn how to integrate technology 

• Providing for ongoing technical support for technology use 






4. Feature s of effective learning technologies. Research on teaching and learning identifies 
critical features of technology-based resources for effective applications in education. 
Developers of educational technology programming should make efforts to incorporate the 
following elements into programs: 

• Immediate adjustment of task difficulty in relation to student responses 

• Instant feedback on correctness of responses 

• Ease of use by students and teachers 

• Sustained interest and use by students 

• Simulations of tasks not possible in the classroom or from books 

• Student control of pacing the educational programming 
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• Opportunities for individualized problem solving 

• Opportunities to use multiple technologies 

• Built-in assessments and procedures to matched technology resources with learner needs 

• Field testing of technology-based resources with a variety of students in a variety of setting>> 

• Teacher involvement in the development of educational technology programs 

• Alignment with curriculum frameworks and/or existing instructional resources 

5. State and federal program support factors: A survey of the research and review of 20 state 
plans, conducted by Far West Laboratory (1994), documented particular state and federal 
program elements that promote effective technology use. The following factors have been found 
to be directly or indirectly related to the effective and sustained integration and use of technology 
and telecommunications in education. 

• Careful planning that involves all stakeholders in education and technology 

• State leadership to support sustained funding for the planned use of technology 

• Technology incorporated into existing and emerging education initiatives 

• Incorporation of technology applications into state curriculum frameworks and standards 

• Coordination of education, business, and other relevant governmental agencies 

• Business involvement in planning and implementing technology in education 

• Increased involvement between community agencies and education agencies 

• A statewide interoperable electronic information highway accessible by all classrooms and 
learning environments 

• An interagency governance structure to secure and coordinate resources across agencies for 
technology 

• Funding for school and district technology use plans that meet local and state criteria 

• Site-level planning as a pre-requisite for receiving technology-based resources 

• Guidelines for local planning that promote funding allocations for staff development 

• Incentives for identification and dissemination of proven programs and practices 

• A statewide educational technology clearinghouse with electronic distribution capabilities 

• Incentives for the development and validation of technology-based resources 

• Provisions for regional and local technology use training and technical assistance 

• Both formative and summative evaluation of all programs 

• Technology uses incorporated into program review and assessment guidelines 

• A process to communicate program accomplishments and problems .to stakeholders 

• Informing policy-makers about cost-benefits of technology applications in education 



C. Summary 

This section focuses on the impact technology has on teaching and learning and reviewes the 
findings of research and experience about the benefits and appropriate uses of technology to 
enhance teaching and learning. Technology is related to increases in student performance when 
interactivity and other important features of instructional design are applied to its use. Teacher 
preparation, follow-up staff development, and technical assistance are critical prerequisites for 
effective technology applications. Planned integration of technology in education that directly 
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involves teachers consistently allows teachers to engage students in meaningful educational 
experiences and allows more time for individualized instructional opportunities. 

Effective application of technology to support education involves careful review and re-planmns 
of the classroom and school-level program. Research generally suggests that effective 
technology use is a complicated and involved process of planning and ongoing support with 
serious consideration of the current and emerging research findings on its use. 

Support for national research and development for technology applications in education is critical 
to keep pace with emerging technologies. However, less than one percent of federal funding for 
technology research and development is dedicated to educational applications of technology. 
Evidence is mounting that there are still many unanswered questions about educational uses of 
technology, and therefore, more research is needed to inform educators and software developers 
about the most effective and needed uses of technology. 



IV. Relevance to Education Reform 



IV. Relevance to Education Reform 



How will the integration of technology and telecommunications support 
j educational reform efforts from the state to the classroom level? 



A. National Perspective 

One of the core components of the Goals 2000 initiative is that all states will develop 
comprehensive educational plans to support the attainment of the National Education Goals. The 
Nil (as it develops) and related technologies can be key supports for education reform efforts. 
Serious consideration should be given to educational applications of technology in plans under 
development at the national, state, and local levels. For these reasons the NCC-TET established 
a requirement to: Integrate applications of the Nil and related technologies into education 
( NCC-TET , 1994). 

Participants in the FARNet-CoSN Forum envisioned the information-age school as the locus and 
catalyst for active, collaborative, lifelong learning -- among educators, between teacher and 
student, among learners of all ages and conditions regionally, nationally, and globally, within the 
school, and between the school and community. For all these learners, networking and other 
advanced technologies are commonplace tools. The educator's traditional role expands to 
include facilitator, innovator, researcher, and electronic publisher. All stakeholders, including 
practitioners and parents, contribute to the school's site-based management and play active roles 
in decision-making about technology and instruction (Breeden, 1994). 

In commenting on technology and reform, Forum participants concluded, "change will be neither 
swift nor easy." Many educational leaders have little understanding of or experience in using 
and managing advanced technologies; many practitioners are fixed in their attitudes toward using 
technology in the classroom; many communities view schools as "islands" and are accustomed to 
playing only a limited role in the formal education process. "The business community and 
schools too often continue to view one another as unfamiliar ormnequal partners. However, the 
potential of networking to transform and revitalize education is a strong incentive for new ways 
of thinking (Breeden, 1994)." 

Recognizing the responsibility to prepare students to work and live in a technological society, 
most states and school districts have adopted standards for teaching students with and about 
technology. For example, in a 1994 survey conducted for the Office of Technology Assessment 
(OTA), 43 states reported that they require or recommend integrating computers or information 
technology into the curriculum, and 19 states require high school seniors to demonstrate 
computer competency before graduating (Anderson, 1994). The ability to use technology has 
come to be recognized as an indispensable skill for students. The Secretary's Commission on 
Achieving Necessary Skills (SCANS) stated this in the starkest terms: "Those unable to use . . . 
[technology] face a lifetime of menial work" (SCANS, 1991). 



B. Linking Education Reforms and Technology 

During the past decade, the need for widespread education reform became the focal point of 
educators, politicians, and the general public. The 1983 publication, A Nation at Risk, helped to 
bring national attention to the declining effectiveness of schools in preparing students to be 




r.i) 



15 



IV. Relevance to Education Reform 



contributing citizens. At about the same time, microcomputers were becoming increasingly 
available in schools. However, educators had few ideas for effectively incorporating technology 
into the instructional environment, escalating the growing national concern that schools were C 
ineffective. The school reform movement had taken two different paths to address deficiencies 
in the educational system (Campoy, 1992): 

• addressing the need for school improvement from within the existing educational system 

• restructuring the entire educational system to focus on developing student-centered learning 
as opposed to the traditional textbook-based curricula 

The first approach, spurred by the shortcomings identified in A Nation at Risk , sought to improve 
schools through stringent accountability requirements for the existing structure (Campoy, 1992). 
Reformers supporting this approach view technology as playing an important role in 
standardizing and automating instructional and administrative procedures so educators are better 
able to establish and monitor achievement of measurable goals. 

The second approach, triggered by the Carnegie Forum on Education and the Economy report, 

A Nation Prepared: Teachers for the 21st Century, called for incorporating technology within 
systemic change. Those advocating the restructuring approach view technology as being an 
essential catalyst to bring about systemic change to education reform (Campoy, 1992; and Smith, 
O'Day, and Fuhrman, 1992). Restructuring with technology involves a shift to learner-centered ' 
instruction, cooperative learning opportunities for students and collaborative efforts for teachers, 
and a de-emphasis on the traditional school/class time constraints. This approach also involves 
active engagement in problem solving and assessment based on performance outcomes instead of 
isolated pieces of knowledge as measured in achievement tests (Bagley and Hunter, 1992- 
Newman, 1992). 

In the last 10 years, educators have attempted numerous but fragmented approaches for 
incorporating technology into the education reform movement. In the Educational Media and 
Technology Yearbook for 1990, the editors issued a warning that we are in danger of repeating 
old mistakes. An excerpt is cited from a 1977 speech delivered by the first U.S. Secretary of 
Education, Terrel H Bell, addressing the snail's pace at which educational changes take place 
relative to technology. 

The education system is having a slow and difficult time adopting technological advances 
which could multiply the efficiency of instruction. Much of the task of storing and 
retrieving information and presenting it to students will be done by the computer ... We 
must somehow learn to persuade the decision makers to shake up and change our 
approach to teaching and learning. The potential of technology must be used to provide 
the nation a more effective and productive education enterprise. American education is 
wobbling down an electronic avenue in an oxcart ! 

Bell's comment is remarkably appropriate today, given the isolated quick-fix approach often 
adopted for including technology to facilitate school reform (Wood and Smellie, 1990). 



C. Preliminary Research Findings 

Technology is rapidly emerging as a critical component, as well as catalyst, for education reform. 
Far West Laboratory studied the impact of educational technologies from 1984 to 1991, 
conducted extensive research on the California Model Technology School Projects, and 
conducted a comprehensive state by state analysis of state educational technology plans and 
legislation. A study, Accomplished Teachers: Integrating Computers into Classroom Practice, 
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(Hadley and Sheingold, 1990), found that technology and telecommunications use changes 
teaching in ways that support current educational reform efforts. For example, the study reports 
that technology enables teachers to increase individualized student-centered work, spend less 
time lecturing to the entire class, better present more complex materials, and expect more from 
students. These findings are illustrated as follows: 



Accomplished Computer-Using Teachers: 
How Their Teaching Has Changed 



AGREEMENT WITH STATEMENT 



I can expect more from my students in terms 
of their pursuing an dediting their work. 

1 spend more time with individual students. 

I am more comfortable with students 
working independently. 

1 am better able to present more complex 
material to my students. 

i am better able to tailor instruction to 
their individual needs. 

1 spend less time lecturing to the entire class. 

I am more confortable with small-group 
activities. 

I spend less time with the whole class 
practicing or reviewing material. 




Percent of teachers 






The goal of systemic change -- recreating an education system in which all students can reach 
much more challenging performance standards - puts the potential of technology in a different 
light. The question is no longer how to use technology to do the same thing better. The question 
is how to use technology to change practice to reach new goals — as a catalyst for change and as 
a tool in creating, implementing, managing, and communicating a new conception of teaching 
and learning, as well as a system that supports it. The old goals assessed by standardized 
achievement tests will not fall by the wayside. In fact, there is evidence that “basic skills” as 
defined by these tests are learned at least as well, if not better, through the kinds of more 
intellectually challenging experiences (Knapp, 1992). The following chart presents an overview 
of shifts in teachers' beliefs and practices. 
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SHIFTS IN TEACHERS’ BELIEFS AND PRACTICES 



Shifts in Teacher Beliefs and 
Practices About: 


Instruction 




Construction 




Classroom activity 


Tf*arhf*r « 




Learner centered 
Interactive 


Didactic 




Teacher role 


Fact fpllpr - 




Collaborator 
Sometimes ler ner 


Always expert 




Student role 


I icfener — 




Collaborator 
Sometimes expert 


Lj i J Lv I Id 

Always learner 




Instructional goals 


Facts - 




Relationships 
Inquiry and invention 


Memorization 




Concept of knowledge 


Arrnmnlatinn nf fartc — 




Transformation of facts 


/ivvUlliUlaliUU Idtlo 




Demonstration of success 


nf m pninrl 7arl ■ 




Quality of understanding 


ui iTiciiiunzcu racts 




Assessment 


Norm-rpfprpnrftd - 




Criterion-referenced 
Portfolios and performances 


1 l vi ill l VllvvVi 

Multiple-choice instruments 





Numerous examples of how technology can be used to transform teaching and learning exist 
across a wide variety of students and settings. These examples demonstrate that, under certain 
conditions, technology can stimulate and facilitate the introduction of project-based activities, 
student and teacher collaboration, and cross-disciplinary work. These experiences also document 
a range of outcomes that extend well beyond skill-based multiple choice terms. 

Each of these efforts demonstrates that technology can be the vehicle for significantly changing 
what happens in classrooms and greatly expanding how and what students learn. For example, it 
has been reported that high school students, after four years of exposure to computers as tools for 
exploration, “became independent and collaborative problem-solvers, communicators, record- 
keepers, and learners wuh the computers” (Tierney, et al 1992). 

Although these interventions differ in technology applications, subject matter, student 
characteristics, and numerous other factors, they share three significant factors.: first, they are 
based on the premise that understanding and problem solving require activities that engage 
students in constructing knowledge; second, they incorporate intensive support for teachers' 
professional development; and third, they involve only a small number of classrooms or schools. 

In fact, the success of these projects has less to do with technology and more to do with the 
philosophy of learning and conception of professional development that they embody. Project 
staff provide ongoing assistance, facilitation, and professional development to teachers in support 
of transforming their practice. These knowledgeable people are available on site and online to 
guide, cajole, and answer questions, as well as to offer specific training, development, and 
support. These support staff are learning alongside teachers what it takes to create inquiry-based 
learning environments. This is a far cry from the traditional workshop/training model of 
professional development. It is much closer to the kinds of learning opportunities teachers are 
asked to create for students (David, 1994). 
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D. Learning Reform Enhanced by and Supportive of Technology 

Effective computer and telecommunication use requires a different educational model. School 
reform advocates have pushed for "changes to educational models" for many decades. Yet, only 
recently has technology presented much of an interest to them. With the advent of graphics 
processing and hypermedia authoring, the computer has become as powerful a tool for 
constructing knowledge as it has been for information consumption. Constructivism, one of the 
theories promoting a new educational model, requires children to invent their own ideas. The 
Institute for Learning Technologies at Columbia University, describes the Constructivist agenda 
as primarily motivated by "a recognition that most, if not all, knowledge domains are complex 
and ill-structured in a number of ways that require a mastery and experience with a broad range 
of cases that reflect the complexity and diversity of the field" (The Institute for Learning 
Technologies, 1994). Constructivists feel that learning requires a significant degree of practical 
experience with the application of principles, and that the learning process operates through 
acculturation, like natural language knowledge and skill. More specific practices, such as 
'cognitive apprenticeship' and 'collaborative learning,' emerge from these general principles, 
creating an ideal environment for information production via computer. Means and Olson (1994) 
outline five features of reformed classrooms, using a long-term class assignment called Local 
Heroes Project to illustrate their points: 

1. An authentic, challenging task is their starting point. Picking their own topic, a fifth 
grade class with limited proficiency in English at Frank Paul Elementary School decides 
to write about local minority leaders. This project includes creating their own materials 
by conducting and videotaping interviews and then composing written highlights. 

2. All students practice advanced skills. Complex tasks involve both basic skills and 
advanced, higher level thinking skills. Students prepare for interviews by analyzing 
interviews with famous people and then develop questions to elicit certain information 
and generate interesting responses. 

3. Work takes place in heterogeneous, collaborative groups. The class realizes the 
difficulty of individuals conducting interviews and taking notes at the same time, so they 
split into groups of three. Students help each other transcribe the interviews and log the 
video footage. 

4. The teacher is a coach. Unlike older practices of fading into the background, the teacher 
provides the structure of the project and actively supports students' performances and 
reflections. The teacher facilitates the higher level questions and helps students 
overcome self-consciousness before interviewing. 

5. Work occurs over extended blocks of time. "Serious intellectual activity" doesn't fit into 
50-minute periods for a set number of days. Long term projects like this challenge the 
conventional schedule filled with small blocks of instructional time (Sewell, 1995). 

The Local Heroes Project relies on technology to operate, while not allowing machines to 
become the driving force behind the learning. The authors point out that "our observations in 
settings that couple technology with education reform suggest that the technology certainly 
amplifies what teachers are able to do and what they expect from students" (Means and Olson). 
One reason that technology has this positive effect is that teachers see complex assignments as 
feasible. Database programs with graphing capabilities help teachers understand the possibilities 
of longer term projects with extensive data collection and analysis. When these projects combine 
research with other schools over the Internet, exciting new discoveries can be made. A popular 
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activity called the Shadow Project teaches children about triangulation, the circumference of the 
earth, and averaging data. Students first measure the length of a shadow cast by a aler at hiah 
noon and then they find the class average of the measurements. The results are exchanged with 
other participating schools across the world and provide enough information to calculate the 
circumference. Once again, the technology simply enables the projects to occur without 
controlling the content (Sewell, 1995), 



E. Technology Facilitates Transformations in Thinking and Working 

When the Apple Classroom of Tomorrow (ACOT) entered its third year, new insights continued 
to be gained. An in-depth study of a sample of students' thinking processes began to show 
significant change in the way they thought and worked. Teachers began teaming, working across 
disciplines, and modifying school schedules to accommodate ambitious class projects. Most 
teachers also used the technology as a tool to accomplish personal tasks. In addition, teachers' 
lessons and students’ projects began demonstrating mastery of technology and frequently 
integrated several kinds of media. The comment of a teacher at the high school expressed a 
common sentiment: 

As you work into using the computer in the classroom, you start questioning everything 
you have done in the past, and wonder how you can adapt it to the computer. Then, you 
start questioning the whole concept of what you originally did. / guess I have to realize 
that what I am doing is learning how to undo my thinking. 

For this teacher and others, personal efforts to make technology an integral part of their 
classrooms opened them to the possibilities of redefining how they went about providing 
opportunities for students to learn. 

By the end of year four, ACOT classrooms had become an interesting mix of the traditional and 
nontraditional. Teachers were experimenting with new kinds of tasks for students. In addition to 
becoming comfortable with new patterns of collegial interaction, they also encouraged far more 
collaboration among their students. In most instances, teachers had altered the physical setup of 
their classrooms and modified daily schedules to permit students more time to work on projects. 
They also provided more opportunities for students to use a broader mix of learning and 
communication tools. Finally, teachers struggled with the need for new methods of evaluation 
that could capture the unique ways students were demonstrating their mastery of skills and 
concepts. Experimentation with both performance- and portfolio-based assessment began 
throughout most sites (Dwyer, 1994). 



F. Summary 

This section addresses the relevance of technology to educational reform, as well as its effects on 
education reform efforts from the national to the classroom level. The overview makes the point 
that technology can serve as a catalyst to promote educational reform. The National perspective 
discusses the role of technology to support educational reform as suggested in Goals 2000 and 
the Improving Americas Schools Act. Both indicate that attainment of the National Education 
Goals can be greatly facilitated by the appropriate use of technology. Technology can increase 
opportunities for students to engage in the challenging and enriching curriculum -- especially in 
rural areas where students are typically isolated from educational opportunities taken for granted 
in urban regions of the country. 
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This section documents many examples of how technology, if properly applied, can move 
teachers' beliefs and practices from instruction to "construction". It con shift instruction from 
Teacher didactic to learner-centered and interactive, from fact telling to teacher-student 
collaboration, from memorization to inquiry and invention, from the accumulation of facts to the 
transformation of facts, and from the use of standardized tests to relevant portfolio and 
performance-based assessments. 



V. Educational Telecommunications Policy 



V. Educational T elecommunications Policy 



I What is the range of policy issues related to the use of telecommunications in 
j education. 



A. National Perspective 

Far West Laboratory has conducted extensive reviews of more than 20 policy statements on 
education and the NIL Most national education organizations and agencies have developed 
policy guidelines, platforms, and recommendations for the use of technology in education, 
including the Council for Educational Development and Research, National Education Goals 
Panel, the Council for Chief State Schools Officers, the United States Distance Learning 
Association, and others. In every case there is much emphasis on application and integration, as 
well as access to the network. In a variety of ways the policy documents emphasize the 
following statements: 

• Ensure that educators have the staff support, training, time, authority, incentive, and 
resources necessary to use technology effectively 

• Ensure that the state, districts, and schools have sufficient funding to initiate and sustain 
on-going use of technology 

• Ensure that students and school personnel have equitable access to technologies for their 
learning, leaching, and management needs 

• Encourage the development and expansion of telecommunications networks in ways that 
will connect all classrooms 

• Develop national leadership to support learning technologies 

• Consider technology in any efforts to reform and restructure education 

• Redesign national school systems to prepare students for the 21st century 

The OTA found that most earlier policy discussions and technology initiatives tended to focus on 
hardware and software acquisition, and student access to technology. However, in the 
enthusiasm to get technology to students, and in the context of limited resources, teacher issues 
have been shortchanged. When teacher needs are discussed, the emphasis is often on providing 
short-term training to familiarize teachers with a specific application or encourage general 
computer literacy. Seldom have policy discussions or initiatives centered on the relationship 
between technology and the teacher's role; seldom have they articulated a vision of how 
technology can empower teachers to carry out all parts of their jobs (OTA, 1995). 



B. NCC-TET Requirements for Education and the Nil 

The NCC-TET’s 19 requirements and policy guidelines for education and the Nil (1994) are 
summarized as follows: 



Access Requirements 

• Ensure that all learners have affordable and equitable access to the Nil. 

• Ensure that the Nil Is accessible in a variety of learning environments. 

• Develop a variety of sustained public and private partnerships and funding. 

• Make public and private information resources available. 
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Application Requirements 

• Coordinate Nil-related education activities conducted by federal departments and agencies. • 

• Develop and disseminate Nil guidelines for education. 

• Identify and disseminate effective education and training applications. ; 

• Integrate applications of the Nil into education reform. 

• Develop quality education and training applications. 

• Conduct research on the education applications. 

• Promote professional development and technical assistance. 

• Support on-going evaluation of the effectiveness and impact of the Nil. 

Technical Requirements 

• Emphasize interactive, broadband transmission of interactive voice, video, and data. j 

• Provide seamless interconnection among networks. I 

• Guide the development of voluntary standards to promote interoperability. 

• Ensure that the Nil is easy to use. 

• Develop “navigation" systems for locating resources on the Nil. 

• Support user collaboration. 

• Create adequate security measures for network resources. j 



C. The Council of Chief State School Officers Telecommunications 
Policy Report 

The Council of Chief State School Officers (CCSSO), under a cooperative agreement with the 
National Telecommunications and Information Administration (NTLA) of the U.S. Department of 
Commerce, recently released a report on telecommunications and the National Education Goals 
through its United States Education and Instruction through Telecommunications (USE IT) 
project. USE IT draws upon the expertise of key individuals from education, government, and 
private industry to make recommendations for telecommunications and distance learning in 
education and the Nil. USE IT recommends: 

• Education agencies at all levels must support development and use of distance-learning to 
achieve the National Education Goals. 

• The telecommunications industry, distance-learning service providers, and regulatory 
agencies must support and develop distance-learning delivery systems that are compatible 
and interoperable. 

• The federal government should promote public/private partnerships for distance learning 
and support regional and statewide applications of distance learning as an integrated 
nationa resource. 

• Federal regulatory agencies must develop policies that ensure affordable rates for the 
educational uses of telecommunications resources. 

• Federal and state agencies, in cooperation with the private sector, should develop new 
resources for investment and capital development distance learning. 

• National authorities should undertake awareness and outreach activities to inform edu- 
cators, business and industry, and the public of the value and importance of distance 
learning to achieve the National Education Goals. 
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D. U.S. Department of Commerce Guidelines 

Following are the technology attributes recommended in the Department of Commerce 
publication. Putting the Information Infrastructure to Work: A Report of the Information 
Infrastructure Task Force Committee on Applications and Technology (1994) 

To serve the needs of the educational community in the long term, an improved Nil must have 
the following attributes: 

• Convenient and equitable access. Connection to every American classroom, public 
library, and other learning locations will ensure that Nil applications are available to all 
citizens as instructional tools. 

• High speed transmission capability. The Nil will permit the interactive transmission of 
voice, video, data, and multimedia applications as needed to support education, training, 
and lifelong learning. 

• Easy use. User interfaces will be simple and easy to use; networks and applications will 
be interoperable to permit easy access from all hardware platforms to the widest possible 
array of resources. 

• Security. The Nil will accommodate security systems adequate to protect privacy of 
users as well as to safeguard intellectual property rights. 

« Content. The Nil must offer information, communication, and learning opportunities that 
meet high standards of quality and help America attain the National Education Goals and 
necessary occupational skills standards. 

• Instructional integration. Institutional integration will be the most difficult challenge to 
meet. New instructional capabilities will first have to be integrated into the routine daily 
practice of our current educational and workplace institutions. 

• Professional development and technical assistance. Teachers, administrators, and 
education and training personnel need access to professional development opportunities 
on a much wider and more in-depth scale than is now the case. Ongoing assistance is 
necessary to help educators select resources, get connected the Nil, and provide for 
needed maintenance of the system. 



E. Summary 

This section briefly reviewes current national policy platforms addressing telecommunications 
and education which consistently promote the same message for education's role in the Nil. 
Policy reports summarized include the Council of Chief State School Officers and the 
Department of Commerce. The most complete set of recommendations for education and the 
Nil are found in the NCC-TET, Requirements for Education and Training, which focuses on: 1 ) 
access by all learners to the Nil from a variety of learning environments, 2) application 
requirements that stress the need for adequate training, meaningful content on the network, and 
professional development for the use of the network, and 3) technical requirements that 
emphasize the need for educators to have technology that allows for easy access and seamless 
interconnection, as well as user-friendly electronic navigation systems to help teachers find 
relevant resources on demand. 

The major issue seems to now move beyond policy and to implementat.’'' . The policy 
statements have defined parameters and provided initial guidelines for technology and 
telecommunications use in education, and efforts to implement such policies have already been 
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initiated at the federal and the state levels. For example, the NCC-TET has taken its statements 
and incorporated these as the rationale for the introduction of important amendments to the 
telecommunications reform legislation considered by the 104th Congress. Now this legislation 
promotes "affordable access" to the Nil for education. The FCC and the White House are 
actively promoting increased access by educators and learners to the Nil. For example, the 
White House sponsored "Tech Corps" recently announced by President Clinton as a national 
initiative that would ask all business and industries to work with local communities to assist 
teachers and student in accessing technologies through volunteer programs, loaned executives to 
schools for training, electronic Field trips to industry for students, and many other ideas. 
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What is the current situation with respect to teacher and student access to 
, telecommunications and relevant content on the network? 



A. National Perspective 

Access by teachers and learners to the Nil is another major issue for the NCC-TET. Accessing 
the best and most recent information to do a job or perform a task must become a cultural norm 
by the end of the century. Yet, almost 90% of K-12 classrooms lack even basic access to 
telephone service (Princeton Survey Research Associates 1993). Schools have not been the 
beneficiaries of the universal service policies that resulted in the delivery of basic service at 
affordable rates for most American homes. When classrooms do have phone lines, schools are 
typically charged at the corporate rate for telephone service. 

The goal of connecting every home and classroom to the Nil should be set for the year 2000. An 
interim goal of providing at least one connection to every school building and educational site in 
the nation can be achieved almost immediately. This is needed to implement NCC-TET 
Requirement 1 : Ensure that all Americans have affordable access to the NIL 

The applications of the Nil should extend into homes and workplaces, as well as schools, 
institutions of higher education, libraries, and arts and cultural institutions. The vision of the Nil 
is one in which learning occurs in a variety of environments throughout the course of one's life. 
The Nil should make it possible for individuals to gain access to the resources they need when 
and where they want it. The principle of "learning on demand" should guide the design of all 
Nil-related education and training programs funded by the federal government. Thus, NCC-TET 
proposed Requirement 2. Ensure that the Nil is accessible in a variety of learning environments. 

A majority of schools are ill-equipped to take advantage of the potential presented by 
telecommunications networks. Moreover, most schools lack the connectivity, administrative and 
organizational support, and technical expertise needed to integrate networks into teaching and 
learning. Teachers spend a great deal of their time helping, counseling, and sharing information 
with students and parents; yet they are expected to do so in most cases without the aid of 
technology. Telephones, perhaps the most ubiquitous and necessary technology available to 
other professionals, are rare in most K-12 classrooms. Only an estimated 12 percent of teachers 
in this country have a telephone in their classrooms, and less than 1% have voice-mail (Becker. 
1994). As one teacher pointed out, "telephones may be the only tool we don't give teachers 
because we are afraid they will use them" (OTA, 1995). Some teachers stand in line to use the 
one phone available to them (in some cases, a pay phone) in the teachers' lounge or principal's 
office, to make arrangements for field trips, for bringing guest speakers into their classes, or for 
scheduling parent volunteers. A national survey suggests that the main reason teachers want 
telephones in their classrooms is to contact parents about immediate problems or concerns, such 
as student behavior, attendance, and completion of homework (Becker, 1994). 



B. Current Reality Regarding Access and Use of Technology in Schools 

Recent surveys show we are developing a nation of education ‘haves' and ‘have nots’ with 
respect to access and use of the information highway. The OTA documented that while 75% of 
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public schools have access to some kind of computer network, and 35% of public schools have 
access to the Internet, only 3% of instructional rooms (classrooms, labs, and media centers) arc 

connected to the Internet (OTA, 1995). 

A substantial number of teachers report little or no use of computers for instruction. Their use of 
other technologies also varies considerably. The U.S. General Accounting Office (GAO) finds 
most of America’s schools are unprepared for the 21st Century in critical areas, including crucial 
access to information technology ( 1995). Following is a review of findings of recent studies on 
telecommunications and technology access: 

A GAO survey of a representative sample of 10,000 schools found: 

• Overall, the nation’s schools were not even close to meeting their basic 
technology needs. 

• Many schools that have computers and television sets have little or no infra- 
structure, such as modems, phone lines, conduits, fiber optic, and other means 
of connectivity to fully use the technologies. 

• Schools in central cities and schools with a 50% or more minority population 
were more likely to have insufficient technology access than other schools. 

• Only a few schools have state-of-the-art communications technology. 

• Over half of America’s schools have inadequate facilities or buildings for net- 
working any type of technology, and as a result, cannot justify its purchase. 

The annual study by Quality Education Data, Inc. (QED, 1995) repons: 

• Almost none of the nation’s public schools meet the research-based optimum of five 
students per computer with the average district having one computer for every 12 
students. 

• Most of the growth in technology access is in moderate to wealthy school districts. 

• Schools with a ratio of 24 students to one computer are those with the highest 
poverty and multi-ethnic populations and are found in 43 of the 50 states in both 
urban and rural areas. 

• QED estimates that an investment of approximately $400 million would bring the 
bottom 10% of districts and their students up to the national average of students per 
computer. 

The recent OTA study, in its extensive assessment of teacher preparation for the effective use of 
technology in education, found: 

• Despite available technologies in schools, a substantial number of teachers report 
they do not use computers and other technologies regularly for instruction. 

• A majority of teachers report feeling inadequately trained to use technology 
resources, particularly computer-based technologies. 

• Technology is not central to the teacher preparation experience in most U.S. 
colleges of education today. 

• Districts spend far less on teacher training than on hardware and software, 

• Training focuses on the mechanics, not on integrating technology in the curriculum. 

• Teachers lack an understanding of curricular uses of technology and lack models of 
technology for their professional use. 

• States, schools, and districts need technology planning and leadership in order to 
make extensive and effective use of technology. 
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The National Center for Education Statistics ( 1995) reports the following: 

• Overall, 35% of public schools have Internet access, but only 3% of all instructional 
rooms (classrooms, labs and media centers) in public schools are connected to the 
Internet. 

• Funding is the major barrier most often cited in the acquisition or use of advanced 
telecommunications in public schools. 

• Seventy-five percent of public schools have computers with some type of 
telecommunication capabilities (i.e., local area networks or wide area networks). 

• Smaller schools with enrollments of less than 300 are less likely to be on the Internet 
than schools with larger enrollment sizes. 

• Only 30% of small schools reported having Internet access, while 58% of schools 
with enrollments of 1,000 or more reported having Internet access. 

An American Electronics Association (1995) survey concludes: 

• The Nil in schools would benefit curriculum content, increase computer skills for stu- 
dents, increase student motivation, provide greater opportunities for students for inde- 
pendent investigation and research, and increase access to information for educators. 

• The Nil would equalize opportunities for economically disadvantaged and disabled 
students. 

• In order for the Nil to be successfully implemented in schools, sufficient funds and 
equipment, adequate training of educators on the availability and use of information 
technologies, and inexpensive access to telecommunications is essential. 



C. Access Goes Beyond Connectivity 

One basic prerequisite for effective teacher use of technology is access. Schools have made 
substantial investments in hardware and software over the past several years, increasing their 
technology inventories. However, OTA finds that despite past investments in technology, many 
schools still lack the basic technology infrastructure to support the most promising applications 
of educational technology. About half the computers in U.S. schools are older, 8-bit machines 
that cannot support CD-ROM-sized databases or network integrated systems or run complex 
software. This outdated inventory prevents teachers from using some of the most exciting 
applications of computers -- information gathering from networked databases or CD-ROM 
encyclopedias, desktop publishing, mathematics instruction using analytic graphing and 
calculating software, and collaborating in projects over networks. 

Some schools do not always fully utilize the existing equipment, and some do not always locate 
technology in the most accessible places. Most computers are still in labs rather than in 
classrooms, and modems may be located on a central computer in the principal's office, making it 
hard for teachers to use them during the course of a day. Thus, it is not surprising that computers 
are not used very often (about two hours per student per week, according to coordinators; less, 
according to the students). Technology is not used regularly in the teaching of academic subjects 
-- only 9% of secondary school students reported using computers for English class, 6 to 7% for 
a math class, and 3% for a social studies class. The most common uses of computers are for 
basic skills practice at the elementary level and word processing and other computer-specific 
skills in middle and high schools. Other uses, such as desktop publishing, developing math or 
science reasoning with computer simulations, gathering information from databases, or 
communicating by electronic mail (e-mail) are much more rare. Despite the growing interest in 
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connecting schools with information resources like the Internet, most school districts with local 
area networks do not always configure or use them for the most up-to-date applications (OTA. 
1988). 

OTA finds that it is necessary to consider a new definition of what constitutes "access'' to 
technology by teachers and students. Counts of equipment, student-computer ratios, dollars 
spent and requirements, while important, alone are not sufficient to define meaningful access to 
technologies. It is appropriate rather to consider infrastructure in a broader sense: type of 
technology (including older but overlooked resources such as the telephone), age, capacity, 
connectivity, software, and services. Organizational arrangements - the placement and 
flexibility of technology - also affect the ease of use by teachers and students. For example, a 
cart of laptop computers that can be moved anywhere in a school may be used much more often 
than a computer lab far from the classroom. An additional component of a new definition of 
access includes the kinds of support teachers need to use the infrastructure effectively: exposure 
to innovative uses, flexible "just-in-time" training, and ongoing technical support and expert 
advice. 

If access to technology is an equity concern, then the definition should be expanded to 
encompass access to necessary information. Telecommunications and networking technologies, 
in particular, may create incomparable opportunities for teachers and students to gain immediate 
access to information. With hardware like CD-ROM players, the excitement and power of video 
can be combined with the information transmission power of the computer and communication 
capabilities of high speed networks. Connectivity is likely to become the major technology issue 
of the next several years. Major investments of time and other resources will be required to 
prepare schools to effectively access the information and electronic communities 
telecommunications can provide (OTA, 1995). 



D. Access to Needed Time, Support and Training 

Other barriers in many schools hamper more effective use of technology by teachers. These 
include lack of time, inconvenient scheduling, attitudinal barriers, and barriers of school 
organization, curriculum, testing, and other policies. 

In general, teachers have little in the way of technology support or training available at their 
schools, although many teachers seek training on their own. Furthermore, the kind of training, 
not just availability, is important. Much of today's educational technology training tends to focus 
on the mechanics of operating new machinery, with little about integrating technology into 
specific subjects, how to choose software, and how to organize classes, e.g., to use four computer 
workstations or a single computer with a modem. 

Regular, onsite support for technology use is an even more daunting problem. Only 6% of 
elementary, and 3% of secondary schools have full-time school-level computer coordinators; in 
nearly three-fifths of schools, no one had any portion of their work-week officially allocated to 
coordinating computer activities. Even in schools where someone is designated to spend at least 
half of his or her time as computer coordinator, very little of this time goes directly to training oi 
helping teachers use computers. 

Probably the greatest barrier to technology use, however, is simply lack of teacher time — time to 
attend training or workshops, to experiment with machines and explore software, to talk to other 
teachers about what works and what doesn't, and to plan lessons using new materials or methods. 
The diverse jobs teachers are asked to do and rc les they are asked to play also affect their ability 
to take on another challenge. Teachers are givei. very little compensated staff development time, 
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which competes agains multiple demands for this time. Unless there are significant changes to 
the rhythm of the school day or changed incentives for giving teachers more time to learn and 
experiment with new technologies, this barrier to technology use will remain immense. 

Data on expenditures for educational technology indicate that far more resources have been 
allocated to hardware and software than to training or technical support. For example, in 1992- 
93, a national survey asked district technology coordinators to estimate how much of their total 
district computer budgets fell into each of these three categories. This survey found that 
approximately 55% of all technology spending goes to hardware, while software spending 
accounts for another 30%. Training accounted for only 15%. At one point in time, districts 
expected that teachers would create software and budgeted no dollars toward software 
purchasing. That has changed dramatically over the past 10 years. If any problem remains, it is 
found in the percentage of overall budgets devoted to computer training (MDR, 1993). 



E. Guidelines for Increasing Access to the Nil 

A review of the available information strongly suggests that the following conditions must exist 
in order to provide access and effective educational use of the NO. 

• Schools, libraries, workplaces, and other learning sites will have high speed access to the 
Nil, capable of supporting interactive multimedia applications. 

• Interactive, multimedia, high-quality educational applications for students in the basic 
learning areas and at different skills levels will be affordable and readily available in the 
marketplace. 

• Schools will have internal networking capabilities and hardware capable of supporting 
high-quality applications. 

• National and state education goals will be supported and enhanced by applications of 
technology in all learning environments. 

• Technology will be integral to national, state, and local educational reform and will be 
part of the planning and implementation of all education reform efforts. 

• Making the Nil a reality for education will require significant capital investments by the 
private sector as well as commitments from national and state government. 



F. Summary 

This section focuses on access and applications and addressed the current situation with respect 
to teacher and student access to telecommunications and its relevance for education. Access by 
teachers and learners to the Nil is a major issue facing the country and the states. This section 
points out the high level of interest and concern recently raised from several studies conducted 
by the General Accounting Office (GAO), Quality Education Data (QED), the National Center 
for Educational Statistics, and the American Electronics Association (AEA). A major point 
made is that access goes beyond connectivity. Teachers need time, training, and meaningful 
educational resources which are available on the network. 
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! What does experience and research have to suggest about planning for 
' effective integration of telecommunications into curriculum and instruction? 



A. National Perspective 

It has been repeatedly found that careful planning is a prerequisite for the effective application of 
teaching and telecommunications in education and training. Lessons about planning for 
technology have made their way to national guidelines and programs. For example, national 
education reform agendas encourage states to have incentives and direction for developing 
technology and Nil application plans. Plans should 1) involve education stakeholders in their 
design; 2) be guided by education and training needs of learners; 3) specify clear objectives 
related to national and local education goals; and 4) incorporate technology applications and 
practices that have been tested for their educational benefits (NCC-TET, 1994). 

Some educators think access, training, and onsite assistance are the primary supports necessary 
to facilitate widespread technology use among teachers. While these factors are important, OTA 
( 1995) finds they are not sufficient to assure that technology will be explored and used by the 
majority of teachers in a school or district. Other factors that affect whether teachers use 
technology resources include policies that encourage teacher experimentation and collaboration, 
the presence of incentives for teacher use of technology, administrative leadership about 
technology, and public understanding and endorsement of the importance of technology as a 
learning and teaching tool. Three of the most critical among these are: 

• having a vision and plan for using technology to meet instructional and 
professional goals 

• evaluation and assessment policies that encourage technology use 

• staff development designed to directly support implementation of the school and 
classroom level plan 

Many school systems have not begun to explore the ways that technology can help them function 
better or differently as institutions and workplaces. Few teachers have been encouraged to view 
new technologies as professional tools that can help them do their jobs better, more efficiently, or 
in new ways. For many teachers, the technology that has most revolutionized their working life 
has been the photo-copying machine. Yet, some teachers report that access to and use of copying 
machines is restricted or cumbersome in their school buildings. When so many schools do not 
encourage teachers to use even the most basic labor-saving tools, it is not surprising to find that 
teachers are not supported in using more advanced technologies. 



B. A Research-based Approach to Effective Planning for Technology 
Integration 

Technology is rapidly emerging as an important component of teaching and learning and reform 
in American schools. However, technology is often promoted as the solution for improving 
learning before teaching and learning needs are even identified. In fact, research consistently 
shows that technology per se does not make school reform happen (Means, 1993). In order to 
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effectively target technology to support teaching and learning, it is necessary to engage in careful 
planning at the state, school district, school, and classroom level. Technology is often promoted 
as the solution for improving learning before teaching and learning needs are even identified. 



District and school-level planning 

A study of the initial implementation of California’s state funded technology programs found 
that technology was not becoming institutionalized because it was often treated as a separate 
component within the state’s education infrastructure. It was initially funded as an '•add-on” 
rather than being integrated into the curriculum and incorporated into the mainstream of 
instructional programs. 

For example, technology applications initially did not appear in state or local district 
curriculum framework guidelines, were not part of the school improvement initiatives, and 
often were not considered in school level program evaluations. At the school level teachers 
were often not involved in decisions about technology applications. Even so, the study 
showed that technology had a positive impact on teaching and learning when teachers and 
principals worked together to plan how to focus technology use in the classroom on regular 
curriculum activities. 

The effects were even greater when the development and implementation of a school plan were 
actively supported by the district (Cradler, 1991). A recent study compared the comparative 
impact of technology implementation between schools that used varied levels of planning and 
staff involvement. The results clearly supported the need for careful planning with teacher 
involvement to produce commitment to sustained integration of technology into teaching. It 
went on to recommend the State continue to fund technology programs that require local 
planning rather than distribution of funds on an 'entitlement' basis (Ford, 1993). Reports from 
recipients of the California School-Based Grants consistently indicate that the strong emphasis 
on planning for these grants is a positive feature of the program: 

Because we planned the project, we felt direct responsibility for implementation. . . it was 
sometimes hard to plan activities but the planning process made it easy to implement the 
project . . . now it has become the main focus ... the grant proposal and the plan acted as 
a real good blueprint. 

These comments are typical of the many positive reports validated in the surveys, interviews, and 
site visits in a comprehensive study of 321 recipients of School-Based Gmnts that was conducted 
by Far West Laboratory (Cradler, 1992). Most of the quantitative and qualitative data collected 
from the grant recipients showed the planning process was an important factor leading to the 
successful completion of educational technology projects. The study further showed the planned 
application of technology helped to ensure the needs of students and teachers are clearly 
addressed in ways that support the California Curriculum Frameworks. 

Classroom level technology planning 

More recently, a major study on the teacher-applications of telecommunications and Internet 
resources (the Telemation Project) showed that the systematic approach to implementation was 
the key to success of the project (Far West Laboratory, 1995). Borrowing upon the findings of 
the Monterey and Cupertino Model Technology Schools Projects, the Telemation Project took 
the approach that teachers would only find telecommunications relevant if theyhad an 
opportunity to conceptualize and implement a classroom level project or plan for 
telecommunication use. This approach provided each teacher with a framework that defined the 
instructional strategies, curriculum objectives, student needs, and assessment strategies that could 
be supported by telecommunications. The result was that each teacher devised a Classroom 
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Telecommunications Intervention Plan (C-TIP). Over 100 C-TIPs have been developed, 
implemented, and are being updated and shared with other teachers online. 



C. Developing a School and Classroom-level Plan 

The comprehensive studies of technology application over the past five years on the California 
Model Technology Schools Projects yielded findings which identified the critical components in 
school and classroom level technology use planning (Cradler, 1992). The remainder of this 
article describes the minimum components for an effective Technology Use Plan (TUP) followed 
by specific steps for developing and implementing the plan. 

The planning process described in the following pages should be considered when developing a 
school-based educational technology project. The planning steps illustrated below and explained 
in the following pages are advised for planning, implementing, and evaluating a school-based 
technology plan. 
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1. Convene a school or departmental planning committee. Identify the planning partners to 
include the teachers, a district office representative, parents, the principal, possible business and 
community partners, and a representative from the county office, regional agency, or department 
of education as appropriate. Most middle schools and high schools are organized by departments 
and develop technology plans by department rather than school-wide. The decision to develop a 
school-wide vs. a departmental plan is a function of the size and organization of the particular 
school. Effective projects continue to involve advisory groups in the planning, as well as for 
ongoing support, monitoring of the project, and revision of the plan when needed. Technology 
use planning should be part of existing local school planning procedures. This will help to 
ensure that technology will become integrated into the existing educational program. Staff from 
a school that implemented this approach commented: 

. . .Most of our planning for technology is now done through our existing planning 

committee, and our project was included in our local program evaluation . 

2. Coordinate with existing school and district plans and guidelines. Identify and review the 
existing school plans and guidelines for amending such plans. The TUP should become an 
integral part of the existing school plan already required by some programs such as School 
Improvement Plans (SIP). It has been found that technology plans are short lived if they are not 
integral to the overall plan and consequently considered a part of the overall school program. 

This suggests that educators should update the overall school plan to describe the use and 
coordination of existing as well as planned technology to support or expand the educational 
objectives of the plan. 

The TUP must be consistent with exist ; ng or anticipated district level educational and 
technology planning. Successful technology projects usually implement activities that support 
the district-wide mission and goals. District support is necessary for the support needed to 
implement and continue with district resources after state funding is terminated (Cradler, 1993). 

3. Identify student and school program needs. Review local needs assessment information, 
resource inventories, school performance and school accreditation reports, and other relevant 
information, to determine needs for restructuring or expansion with consideration of the 
application of technology. If time and resources permit, a needs survey should be conducted. 

The TUP should identify the student and staff needs to be addressed by the plan. Needs should 
be documented by the school staff and be focused on discrepancies between existing and desired 
conditions for teaching and learning. 

4. Identify available technology-based and support resources. Review the existing uses of 
technology and media resources at the school and their relationship to the goals and objectives of 
the existing or emerging school site plan. Existing and planned school and district resources to 
support the TUP should be considered and described in the plan. Often plans are developed 
without consideration for the technology that already exists in the school or district. Also, plans 
sometimes budget for staff services that could be provided by the existing regional agencies or 
even the school district office. One grant recipient commented: 

We found that the technology use planning process provided us with a structure that 

helped to define and organize better use of our existing school and district technology re- 
sources for the project. 

In addition to local resources, become familiar with the existing state, regional, and national re- 
sources, such as those provided by regional support agencies and demonstration programs. It is 
critical that educators are aware of the resources and possible uses of technology before they 
engage in intensive planning. 
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5. Integrate the school-wide technology planning with the curriculum. The TUP should 
describe how the use of technology will align with and expand district and state curriculum and 
instructional objectives. Technology should be viewed as a tool to expand opportunities for 
learning beyond what can already be provided. A technology using educator stated that: 

The use of technology can greatly enhance traditional curriculum by expanding op- 
portunities for student-initiated learning and problem solving and provide simulations of 
experiences not possible in the classroom. 

A recent study to determine effective technology applications concluded that "any technology 
integration requires that teachers engage in rethinking, reshifting, and reshaping their 
curriculum" (Means, 1993). The planning process should provide the opportunity for educators 
to become aware of and discuss the possibilities for current and emerging technologies to expand 
and enhance teaching - it should allow teachers the opportunity to collaboratively construct new 
visions for teaching and learning. 

6. Objectives and activities. A plan should describe school-wide objectives with related 
activities that describe how technology applications directly relate to instruction, curriculum 
enhancement, and the school program. The objectives should be directly linked to the 
documented learner and teacher needs. Studies consistently show that plans which include 
clearly stated activities were more often used by staff as a guide for implementing technology. 
Clearly stated objectives make it possible to assess the level of implementation of the plan. After 
careful review of the instructional needs that can be met by the addition of technology, revise the 
objectives for the existing school plan, or add new objectives to incorporate the intended use of 
technology at the school site and in the targeted classrooms. Make sure that the objectives for 
technology applications are aligned with the district priorities or that the district supports the 
objectives. 

7. Classroom level intervention. In addition to school or departmental objectives and 
activities, the TUP should describe activities planned for each classroom. Research shows that 
planning is most effective when it is extended to the classroom and describes what teachers 
should do to implement then part of the plan. Linking planning to the classroom level ensures 
that teachers will have a clear vision of their role in implementing the school-wide TUP. 

The Monterey Model Technology Schools Project devised a school-and classroom-based 
planning model known as the Classroom Intervention Plan (CIP) to ensure classroom linkage to 
the school plan (Cradler, 1989). The CIP was written and is currently a working plan developed 
by teachers to target the use of technology toward the attainment of clearly defined classroom - 
based student and staff objectives. The CIP addresses: 



1 . Student needs and related instructional priorities and needs 

2. Classroom-specific instructional activities to meet the needs 

3. Technology-based applications to support the instructional activities 

4. Individualized staff development for the teacher 

5. Classroom-specific performance-based assessment methods 

6. Hardware, connectivity, software, and other resources needed 

7. School management commitment to ensure that the time and resources needed 
to successfully implement the CIP are provided for the teacher 



The evaluation study showed the CIP planning process: 

• increased teacher commitment 

• sustained increased levels of technology use 
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• improved coordination of resources for the project 

• focused resources on the educational needs of students 

• helped teachers determine what technology to implement 

• provided a way for teachers to communicate about the project to other educators and to 

parents 

The ideal and effective school plan should be a composite of classroom plans designed to 
accomplish school-wide objectives. School planning that does not engage and produce 
classroom plans often results in school plans that are filed away and not used. Part of the school 
planning process must involve assisting teachers to conceptualize and develop their classroom 
technology plans. For details on how to design and implement school planning readers are 
encouraged to obtain Destination Tomorrow: An Atlas of Technology Use in Education , 
produced by the Monterey Model Technology Schools Project (see the Resources Section ). 

8. Staff Development. The TUP should describe the staff development and follow-up 
assistance necessary for successful implementation of planned activities. As teachers develop 
their classroom level plans the school-level staff development program can be designed. It must 
directly support the activities indicated in the classroom plans. The available staff development 
days made possible by School Improvement and School Development Plans should be allocated 
to support the implementation of the TUP. Research continues to show that staff development 
matched to the needs of the teacher is a critical factor for the success of any project. The 
importance of staff development was cited in the FWL study and illustrated by the comment: 

. . ..now our teachers want more training in the use of computer programs. . . the staff 

development was the most beneficial and productive component of the project. 

9. Prepare an Evaluation Plan. The TUP should provide a general description of the process 
for evaluating the project. The process should include procedures for monitoring, 
implementing, collecting information of student outcomes, and assessing the effects on 
teaching and instructional practices. Every effort should be made to incorporate evaluation 
methods that are consistent with the assessment program already utilized in the school, de- 
partment, and district. Most schools are adapting and devising performance-based assessment 
methods that mirror the instructional tasks. Many schools are adapting and devising 
performance-based assessment methods that mirror instructional tasks. For additional 
information on performance-based assessments, contact the California Assessment 
Collaborative (CAC) and consult the Educator's Guide for Evaluating Educational Technology 
Programs (see the Resources Section). Evaluation provides the necessary information to help 
convince a future funding agency that the project or plan is worth additional funding. Ongoing 
evaluation fine-tuned our program and guided the 'midcourse' corrections to keep us on target 
with our objectives 

10. Develop a TUP budget and funding strategy. Identify adequate funding for the plan and 
involve the school and district administration developing the TUP budget. The TUP should 
provide a budget that includes sufficient funding to provide release time for teachers to 
implement the plan and participate in needed inservice training. The budget should describe all 
sources of funding ranging from the general school budget to any special grants or donations. 
The study showed that the least effective plans were those that did not allow enough funding for 
staff development and release time. Decide whether the potential technology use justifies the 
development of a grant application for outside funding. If the plan and its needs are clearly 
documented, and local resources are lacking, applying for private or public grant funding may be 
an option. Many sources of funding often are often overlooked. For example, many businesses 
are interested in forming partnerships with schools and districts to support their application of 
technology in the classroom. Such business should be identified early in the planning process 
when resources are being identified. 




38 



41 



VII, Planning and Instructional Integration 



1 1. Implement, monitor, and revise the plan. If it is clear that there is sufficient interest and 
commitment from the school staff and the principal to provide the time, resources, monitoring, 
and funding needed for the proposed plan, then work with the planning committee to implement 
the plan. When the plan is implemented, the school site council or planning committee should 
provide support and monitoring of the project as it is implemented. The TUP should be viewed 
and treated as a part of the overall school plan and be implemented, monitored, and evaluated 
within the context of the existing school-based program or plan. Use the evaluation and 
assessment information for making mid-course corrections and to report progress to the 
committee, school and district staff, and other stakeholders for the project. 

Within the context of the school plan, work with the committee to make necessary adjustments to 
the TUP that are suggested by the evaluation. Planning should be an active and ongoing process. 
The planning committee must provide the support and advocacy needed to maintain the interest 
and enthusiasm of those involved in implementing the plan. Progress of the school and 
classroom-level technology plans should be documented and systematically reported to the board 
and used as justification for requesting funding from the district, the state, or other sources. 

D. Summary 

This section addresses planning for the instructional integration of technology and focuses on 
experience and research on planning for effective integration of telecommunications into 
education at the school and classroom levels. The recommended implementation approach for 
v ;grating or inserting technology must focus on comprehensive planning that involves all of the 
keholders. Critical factors include establishing a vision for the plan, utilizing existing and 
emerging resources, basing technology decisions on curriculum and instructional needs, focusing 
on student needs, and providing for local staff development and follow-up assistance. This 
section provides a detailed and research-based model for technology use planning that should be 
considered. The Model emphasizes a series of operational steps for integrating technology which 
include: 1) establishing a stakeholder planning committee, 2) coordinating with existing plans, 

3) identification of student and program needs, 4) identification of available resources to support 
the plan, 5) curriculum integration, 6) establishing goals and objectives, 7) developing related 
classroom-based plans, 8) staff development, 9) evaluation, 10) budget and funding strategies, 
and 1 1 ) implementation strategies. 
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What are the most effective staff development strategies and how do these 
apply to building the capacity of teachers to effectively integrate 
telecommunications and technology into teaching? 



A. National Perspective 

Staff development, training, and follow-up assistance is a prerequisite for effective and sustained 
applications of technology and telecommunications. Educators need opportunities to acquire the 
skills necessary to use telecommunications and other technologies effectively. Teacher training 
must not only be provided for equipment and software operation, but also for teaching strategies 
that incorporate the use of a variety of technologies. 

Consideration should be given to the enormous training challenge represented by the NIL The 
skills and knowledge of people using the Nil should be considered as important as hardware and 
software. Funding for both the training of educators and the development of training materials 
should be provided. Recognizing the importance of staff development and technical assistance, 
the NCC-TET Requirement 1 1 is to: Promote training, professional development, and technical 
assistance for educators as an integral part of the development of the Nil (NCC-TET, 1994)." 

The FARNet-CoSN Forum participants viewed teacher staff development as the most important 
factor to consider for the effective implementation of networking in education. The Forum 
emphatically indicated that training and user support are essential components of any school 
network plan, program, or project. The mere purchase of equipment cannot guarantee the 
integration of networking into the classroom, and the many variations among schools and 
districts will require flexible approaches to training and user support. These factors should be 
taken into account during planning (Breeden, 1994). 

First, technology integration depends upon how well training and user support focus on 
educational goals. Combining technology planning and instructional and organizational planning 
can define and achieve consistent objectives, as well as serve to educate participants in the 
technology planning process itself (Breeden, 1994). 

A second and equally important factor is administrative support. Administrators need to provide 
educators with both time and incentives for adopting new technology and applying it effectively: 
release time, professional recognition, recognition for course work on educational technologies, 
and funds for attending professional meetings, symposiums, and workshops (Breeden, 1994). 

Further, successful training needs to be hands-on and based on relevant examples. Local training 
and user support should be ongoing in order to contribute to the familiarity, frequency, and 
dependability necessary for effective, regular use of the technology. Trainers with a background 
in K-12 education will be better equipped to understand and to help educators solve real 
problems (Breeden, 1994). Technology training needs to be addressed to experienced educators 
already in the schools, as well as future teachers and administrators in preservice programs. 

In addition, training for the ethical and appropriate use of networks should be provided. The 
predominate concern is that students do not access inappropriate information or engage in 
communications with adults that can be harmful. There are also concerns about violations of 
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copyright, protection of intellectual property, and conformance with the "acceptable use" policies 
of networks supported by public funds (Breeden, 1994). 



B. Input on Staff Development to the National Educational Technology Plan 

The U.S. Department of Education established an on-line discussion open to educators across the 
country in an effort to gather comments and stimulate discussion about the topics to be addressed 
by the emerging National Educational Technology Plan. Over 100 subscribers responded to at 
least one of the questions guiding the conversation. Of those participants, one-third described 
themselves as working in schools, primarily as classroom teachers but also as technology 
coordinators and administrators. One-fifth of the discussants indicated affiliation with higher 
education as either faculty or students. Other participants came from school districts and state 
departments, as well as federally-supported regional programs and various interested parties. 
About ten-percent identified themselves as from the private sector, often working as education 
consultants or in the communications industry. What follows is the summary of the responses to 
the discussion on Staff Development compiled by Sue Purnell (1995), an education researcher 
from the Rand Corporation. 

This discussion on staff development ran the longest time and generated the most responses. 
Many subscribers used the examples of their own professional development programs to provide 
the lessons learned. The conversation addressed two major areas of concern: the nature of the 
teacher learning that needs to take place and the conditions under which professional 
development is most likely to succeed. 

In looking at the kinds of staff development that needs to take place, many participants discussed 
this in the context of promoting a change in the culture of schools, some noting that technology 
provides tools that support a shift in the paradigm of teaching. So with technology is a tool, 
teachers need professional development in learning theory (styles, multiple intelligence, etc.), 
curriculum design, and classroom management in order to use it effectively. In support of this, 
many suggested that a more imbedded learning approach is most effective. A number of 
participants gave examples in which training on technology was linked to the development of 
new curriculum. 

Several subscribers made the point that teachers themselves have different starting points and 
learning styles. Key to serving their needs is the provision of choices and options in staff 
development approaches and programs. Teachers are adult learners, who primarily favor 
individualized approaches. 

Much of this discussion centered on the conditions that are needed to support the use of 
technology. A number of requirements surfaced over and over again to the point that a general 
consensus appears to exist in this area of the discussion. The conditions included the following: 

• Access to needed hardware and software. Viewed as a precondition, many respondents 
argued that teachers need access beyond computer labs or kiosks that might limit usage, 
and therefore ownership of the process. They recommended that teachers have their own 
computer in the classroom and even at home, citing examples of schools that allow 
teachers to check out laptops or to lake advantage of low/no interest loans to purchase 
their own computers. 

• Training and continued support. While formal training or tutorials were considered 
necessary elements of professional development, everyone agreed that continued support 
as teachers begin actually using the technology is vital. There were strong 
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recommendations that the support be in the form of dedicated personnel working at the 
school and classroom level. Many pointed out that using other teachers to staff these 
positions added credibility and greater insight concerning applications to teaching and the 
curriculum. 

• Support of administrators. Administrative support at all levels of the education system 
was viewed as key in promoting teachers' use of technology. Administrators become role 
models, involve other stakeholders, reward teachers who use technology, and make many 
of the decisions involving access and use. 

• Provision of adequate time. A consistent theme of this whole conversation was the need 
to meet the time demands associated with professional development and incorporating 
technology into teaching. On one level this issue concerned finding time in the school 
day and year to attend training and then practice and apply that training to the classroom. 
Beyond that was the implication that the whole process of teachers learning and applying 
technology is a lengthy one. In many of the programs cited as examples, teachers took 
several years to reach that objective, often attending work sessions over several summers. 

Finally, several contributors flagged two issues that need to be addressed in other discussions. 
First, several rural participants noted the relative isolation of teachers who had little or no 
telecommunications capability either at school or at home. It was noted that several rural states 
had created statewide networks in response to that need, but that for teachers in many rural areas 
affordable access is still a problem. Second, participants suggested that this question also should 
be applied to pre-service faculty. They expressed disappointment that colleges of education have 
not paid more attention to this issue especially since the faculties often are themselves resistant to 
incorporating technology in their own teaching. 



C. Current Status of Teachers and Staff Development for Technology Use 

The OTA comprehensive study of teachers and technology emphasized staff development, 
teacher preparation, and support needed to build teacher capacity to effectively integrate 
technology and telecommunications into teaching. Following is a summary of the findings of 
this study. 

• Most teachers have not had suitable training to prepare them to use technology in their 
teaching. A majority of teachers report feeling inadequately trained to use technology 
resources, particularly computer-based technologies. Although many teachers see the value 
of students learning about computers and other technologies, some are not aware of the 
resources technology can offer them as professionals in carrying out the many aspects of 
their job. 

• In a majority of schools, there is no onsite support person officially assigned to coordinate 
or facilitate the use of technologies. Even in schools where a technology coordinator 
exists, most of the time is spent supervising students or selecting and maintaining software 
and equipment. Very little time goes directly to training or helping teachers use 
technologies. 

• To use technology effectively, teachers need more than just training about how to work the 
machines and technical support. To achieve sustained use of technology, teachers need 
hands-on learning, time to experiment, easy access to equipment, and ready access to 
support personnel who can help them understand how to use technology well in their 
teaching practice and curriculum. 
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• Schools and school districts are using a number of different approaches for training 
teachers and implementing technology. Various training approaches include developing 
"technology-rich" model schools; training a cadre of teachers who train and help their 
colleagues; providing expert resource people; giving every teacher a computer; training 
administrators alongside teachers; and establishing teacher resource centers. Data does not 
confirm that any one strategy is more effective than another; often they work in 
combination. Districts may be well advised to use multiple training and support strategies 
tailored to the educational goals of the local site. 

• Lessons from experienced implementation sites suggest that those who wish to invest in 
technology should plan to invest substantially in human resources. Currently most funds 
for technology are spent on hardware and software. Increasingly experienced technology- 
using sites advocate larger allocations for training and support. 

• Support for technology use from the principal and other administrators, from parents and 
the community, and from colleagues can create a climate that encourages innovation and 
sustained use. 

• Schools should avoid acquiring technology for technology's sake. Developing a technology 
plan — thinking through the goals for technology use at the local site and involving teachers 
in the planning process — is an important step in ensuring that the technology will be used 
by those it is intended to support. Many districts have found that it works best to start with 
small focused efforts, which can engender lessons, success, and experience before 
committing to more large-scale programs. 

• Although sites have made significant progress in helping teachers learn to use generic 
technology tools such as word processing, databases, and desktop publishing, many still 
struggle with how to integrate technology into the curriculum. Curriculum integration is 
central if technology is to become a truly effective educational resource; yet true integration 
is a difficult, time-consuming, and resource-intensive endeavor. Research funding is 
needed to help explore and develop technology tools best suited for specific curriculum 
areas, especially disciplines other than science and math (OTA, 1995). 



D. Barriers to Staff Development 

The OTA finds that helping teachers use technology effectively may be the most important step 
to assuring that current and future investments in technology are realized. A majority of teachers 
report feeling inadequately trained. Some are not aware of the resources technology can offer 
them as professionals in carrying out the many aspects of their jobs. Integrating technology into 
the curriculum is central if technology is to become a truly effective educational resource. The 
OTA study reports that most teachers have not had adequate training as districts, on average 
devote no more than 15% of technology budgets to teacher training. Some of the major barriers 
and issues related to teacher development and support are:. 

• Many teachers lack a clear understanding about the resources technology and 
telecommunications can offer when used as an instructional tool. 

• Many teachers encounter technical and logistical problems and often lack the training and 
support necessary to resolve the problems. 

• Many feel the need for more knowledge — not just about how to run the machines — but 
about what software to use, how to integrate it into the curriculum, and how to organize 
classroom activities using technology. 

• The current assessment system, if it relies heavily on standardized achievement tests, can 
also be a barrier to experimentation with new technologies because teachers are not sure 
whether the results they are seeking will be reflected in improved student test scores. 
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♦ Issues created by technology itself are also factors to be dealt with, including those 
related to copyright and intellectual property rights, privacy of student records, and 
control of student access to objectionable materials (OTA, 1995). 

E. Some Promising Approaches for Staff Development and Technology 
Implementation 

The challenge of integrating technology into schools and classrooms is much more human than it 
is technological. It is not fundamentally about helping people to operate machines. Rather, it is 
about helping people, primarily teachers, integrate these technologies into their teaching as tools 
of a profession that is being redefined through the . . . process (Means, 1993). 

Some schools and colleges of education are developing approaches to technology 
implementation from which others can benefit. The approaches differ, depending upon the 
existing resources (human and technological) at a site, the visions the sites have developed for 
how technologies are to be used and what problems they can address, and the leadership and 
support to meet those goals. These approaches include the following: 

♦ developing technology-rich classrooms, schools, or districts in which local expertise in 
various applications of technology can be developed and shared; 

♦ training master teachers, who then serve as resources for their colleagues; 

♦ providing expert resource people from other staff, such as librarians, computer 
coordinators, or volunteers from business, parent, and student groups; 

♦ giving every teacher a computer, training, and time to develop personal confidence and 
expertise; 

♦ training administrators so they can serve as technology supporters and guide efforts 
within their schools or jurisdiction; and 

♦ establishing teacher or technology resource centers, ideally with ease of teacher access 
through online services. 

Most schools combine several of these approaches, and there is no clear evidence that any one 
model is more successful than others. 



F. The Need for Follow-up Technical Assistance 

Typically, formal training sessions in the uses and mechanics of educational technologies 
provide only the basic knowledge that gives teachers an impetus to further experiment. Teachers 
consistently report that having a person at the school site who can help them, makes the 
difference in the likelihood of their further utilizing technology - someone who is 
knowledgeable about technologies and can help with questions or problems. For example, when 
asked what one factor would help decide whether and how to use a computer, one teacher 
replied: 

If I could have a few hours one-to-one with a really competent teacher that has used it -- 
just let me ask questions [about} what I'm afraid of about a computer, what I don't 
understand (Schofield). 

Inevitable technical and logistical problems that arise with technology are the reasons many 
teachers feel the need for onsite assistance. Teachers can encounter such problems as machines 
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that won't work as promised, restricted access to locked closets filled with equipment, media 
carts that must be scheduled and shared among many classrooms, equipment that remains broken 
for weeks or even months because no one knows how to fix it and repair requests may take that 
much time to process. For example, one teacher who had to coordinate computer use with others 
in her grade, said that she would rather not have the computer than to "scuffle around the school" 
looking for it. It had become a "pain,” rather than an asset to the classroom (OTA, 1995). 



G. Telecommunications and Professional Development 

1. Research on technology to support professional development. Educators are using 
telecommunications for professional development activities. The Center for Technology in 
Education Study (Honey, 1993), found that collegial exchanges, including communicating via 
e-mail to colleagues and posting questions or exchanging ideas on forums and bulletin boards, 
are the services most frequently used for professional purposes. Information retrieval services 
are also widely used, including databases that contain information relevant to students and 
databases of educational research. In contrast, networks are used less frequently for 
administrative tasks such as planning, scheduling, or reporting on meetings, and student 
progress. The network services that are most frequently used for professional purposes are also 
rated as the most effective. 

Working as the only computer specialist in the school and district, it is invaluable to me 
to have contact with other professionals using computers in new and innovative ways. 
Informal questions can be asked. Help can be received in an inexpensive way. 

Discussions on software, equipment, and programs can be generated (District Computer 
Specialists). 

Educators report a range of incentives for using telecommunications as a professional resource. 
Networking activities play a critical role in relieving the isolation that is a familiar experience for 
many teaching professionals. Educators view the opportunity to communicate with other 
educators and share ideas as one of the major benefits of this technology. Obtaining rapid 
feedback on curricular issues and other topics of professional interest, and keeping current on 
subject matter, pedagogy, and technology trends are also importiint incentives. Educators do not 
feel that telecommunications is too time-consuming to function effectively as a professional 
resource. In fact, a great number are using information services and conducting collegial 
exchanges on an average of once a week or more. Further, professional networking activities are 
increasingly being conducted from homes, suggesting that much work is now done on their own 
time, at their own expense, and with a high level of commitment. Nearly three- 4 uarters of the 
Center for Technology in Education sample have a modem in their homes. 

/ have been able to meet and work and learn with such a variety of educational 
professionals that it is rather like being in continuous attendance at a large international 
conference (High school science teacher). 

2. National online discussion on technology for staff development. The U.S. Department of 
Education on-line discussion for the National Educational Technology Plan asked: How can 
technology itself be used to help teachers learn? The discussion of this question included a 
number of ways technology could be used to increase access to professional resources and 
facilitate learning. 

Some participants highlighted the relative efficiency and time-saving opportunities provided by 
technology. There will be more time for learning if teachers have software that frees them from 
paperwork or distance learning technologies that eliminate the need to travel. In some cases 
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technology not only changes the way the task is completed, but also changes the tasks 
themselves. 

Many participants noted that technology helps teachers learn by increasing access to many more 
sources of learning. The ability to attend conferences, share with other teachers, or research the 
education literature from the teachers' own classroom or school provides more opportunities for 
professional development. A number of participants gave examples of these opportunities, 
including taking courses on-line, exchanging information via teacher bulletin boards, e-mail and 
video conferencing. 



H. Staff Development Guidelines Applied to Technology Use 

The National Staff Development Council recently completed a comprehensive study of what has 
been learned about staff development for the past 20 years. From this study, NSDC developed a 
set of guidelines for the development and implementation of staff development. These 
guidelines should be applied to the development of teachers' capacity to implement any 
educational innovation or initiative, including the educational application and integration of 
technology (Sparks, 1994). 

Rather than receiving "knowledge" from "experts" in training sessions, teachers and 
administrators should collaborate with peers, researchers, and students to make sense of the 
teaching/leaming process in their own contexts. Staff development from a constructivist 
perspective would include activities such as action research, conversations with peers about the 
beliefs and assumptions that guide individual instruction, and reflective practices such as journal 
keeping and other activities which many educators may not even view as staff development. 
These and other educational reforms have produced profound changes in how staff development 
is conceived and implemented. The following table represents some of the most important of 
these changes: 



• T General Guidelines for .'Effective Staff Development 



• From individual development to individual development and organization development. Researchers estimate 
that 85 % of the barriers to improvement reside in the organization's structure and processes, not in the 
performance of individuals. Unless individuals learning and organizational changes are addressed 
simultaneously and support one another, the gains made in one area may be canceled by continuing problems | 
in the others. 



I 
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From fragmented , piecemeal improvement efforts to staff development driven by a clear, coherent strategic 
plan for the school district, each school, and for the departments that serve schools. School improvement too 
often has been based on fad rather that a clear, compelling vision of the school system's future. This, in turn, 
has led to one-shot staff development workshops with no thought given to follow-up nor how this technique fits 
in with those that were taught in previous years. 



From district-focused to school-focused approaches to staff development. More learning activities are 
designed and implemented by school faculties, with the district's staff development department providing 
technical assistance and functioning as a service center to support the work of the schools. 



1 
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From training that one attends from the job as the primary delivery system for staff development to multiple 
forms of job-embedded learning. Critics have long argued that too much of what passes as staff development 
is “sit and get" in which educators are passive recipients of received wisdom Staff development should 
incorporate such diverse means as action research, participating in study groups or small-group problem 
solving, observing peers, journal writing, and through involvement in the improvement planning processes. 



From staff developers who function primarily as trainers to those who provide consultation , planning , and 
facilitation services , as well as training . 
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■■ General Guidelines for Effective Staff Development 



1 • From staff development provided by one or two departments to staff development as a critical function and 
major responsibility performed by all administrators and teacher leaders . Job-embedded staff development 
l means that superintendents, assistant superintendents, curriculum supervisors, principals, and teacher 

! leaders, among others, must see themselves as teachers of adults and view the development of others as one 

of their most important responsibilities. 

■ • From teachers as the primary recipients of staff development to continuous improvement in performance for 
everyone who affects student learning. To meet the educational challenges of the 21st Century, everyone who 
i affects student learning must continually upgrade his or her skills, school board trustees, superintendents and 
; other central office administrators, principals, teachers, the various categories of support staff (e.g., aides, 

] secretaries, bus drivers, custodians), and parents and community members who serve on policy-making 
boards and planning committees, 
i 

i • From staff development as a "frill" that can be cut during difficult financial times to staff development as an 
essential and indispensable process without which schools cannot hope to prepare young people for 
citizenship and productive employment. Both the development of school employees and significant changes in 
the organizations in which they work are required if schools are to adequately prepare students for life in a 
j world that is becoming increasingly more complex, 
i 

| National Staff Development Council, 1994 



I. A Flexible Model for Training and User Support 

All of the groups in the CoSN-FARNet Project acknowledged a clear and overwhelming need to 
include training and user support as part of any school networking plan, program, or project. 

This consensus underscored a common belief that the purchase of equipment is not a guarantee 
of successful integration into the classroom. In the words of the Finance discussion group, 
"Curriculum development costs, teacher training costs, and hardware purchases are equal pieces 
and must be considered simultaneously." Practitioners must be trained in the practical use of 
technology and supported in an ongoing, long-term manner. The many variations among schools 
and districts will require different approaches to training and user support. Nonetheless, certain 
factors should be taken into account in any plan (Breeden, 1994). These include: 

1. Technology Integration: The compelling reason for the introduction of any educational 
technology must be that the technology will enhance teaching and learning. The focus of any 
training or user support program must also be to support educational goals. It is recommended 
that technology planning be closely integrated with instructional and organizational planning, so 
that consistent objectives can be defined and achieved. This approach carries the added benefits 
of educating the participants in the planning process, building a common "database" of 
information, and saving scarce education dollars. 

Technology, in general 'nd networking, in particular, have the potential to change existing habits 
and patterns. But it must first address specific local educational needs. Over time it may — and 
in fact probably will — enhance the system, but it cannot work in ignorance of, or in isolation 
from, the schools as they are today. 

2. Management Support ~ Incentives and Time: Educators, like other professionals, are busy 
people. Managers can support the introduction and use of new technologies by providing release 
time, professional recognition, and in some cases financial compensation to staff who are 
learning how to network. Network-based activities place new requirements on teachers: 
learning how to use the computers and software, incorporating networked resources into the 
curriculum, and guiding many independent student projects. The main work force in education 
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requires signs from management that the adoption of new technology and its effective 
application are considered significant aspects of professional accountability and development. 

Time is an essential factor in training and user support. Teachers typically have little free time 
during the school day to learn to use new technologies, and even less time to train their students. 
Networking brings added time demands, in that using the new technology may require 
curriculum development and integration into current programs of study. 

3. Components of Successful Training and Support: Successful training is an ongoing 
process, and as such becomes part of user support. Because technology is constantly evolving, 
most users will benefit from regular, confidence-building updates. The most successful training 
for educators involves direct, hands-on experience with relevant examples and real products 
made by others in education. Training that models the behavior and illustrates the adoption of 
the technology is critical to success. Incentives need to be created that will provide for these 
models. 

User support must be reliable and consistently available. If it is not, the time pressed educator 
will become frustrated and may abandon the use of the new technology. In general, the more 
local the training and user support, the more effective. Familiarity and dependability are also 
critical factors. If training is conducted in an unfamiliar setting, it will be more difficult for the 
educator to adapt the new technology to the local setting. If user support is too far removed from • 
the building and if support staff are not frequent visitors, busy educators will be less likely to 
continue to use the new technology on a regular basis, particularly if they experience any snags 
that are not resolved swiftly. 

Staff who train and support educators must have some K-12 background or, at least, a good 
knowledge of the environment. Educators respond best to people who are sensitive to the unique 
pressures of the profession and are able to offer assistance in solving real problems. User 
manuals should be concise, plain, and clear, and should include examples that focus on the local 
system and practical educational uses. 

The need to train experienced practitioners who are already in the schools is of major importance 
and will for the most part be satisfied through innovative inservice training programs. These 
programs should have built-in models for follow-up and support. Educators should also be given 
support and recognition for course work on educational technologies and funded to attend 
professional meetings, symposiums, and workshops. 

Post-secondary teacher training programs should also begin to develop courses on advanced 
technologies and applications and should work with business schools to develop courses of study 
geared to potential managers in education. It is critical that networking be introduced to a new 
generation of teachers not yet in the classroom, which will reduce inservice training costs. 



J. What the Experts Have to Say About Staff Development and Technology 
Integration 

As part of the Telemation Project, a survey of nationally recognized spokespersons was 
conducted for the purpose of ascertaining effective ways of developing the capacity of teachers 
to effectively integrate networking technology into teaching and learning. This information was 
used to help inform the development of the Telemation training curriculum used by the 
California State Telementors (FWL, 1995). The survey sampling includes eighteen 
representatives from throughout the United States who were contacted by phone and asked to 
respond to questions concerning effective ways of integrating the use of telecommunications into 
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teaching and learning. Telecommunication was defined as computer-based information systems 
utilizing modems hooked up to computers, which allow communication to take place over 
telephone lines. Answers were collapsed into responses of similar kind. A brief summary of the 
responses to each question follows. 

1. From experience, what is the most effective way to teach teachers to use 
telecommunications? In general, all respondents reported that the most effective staff 
development for effective teacher-use of telecommunications must, at a minimum, incorporate 
the following guidelines: 

• Provide training in small groups or on a one-to-one basis 

• Utilize a 'hands on' experimental approach to training 

• Make sure that telecommunications activities are relevant to curriculum 

• Allow teachers to find the "personal value" that telecommunications has to offer 

• Provide training in small steps to maximize successful experiences 

• Ensure that the teachers have easy access to the network before training begins 

• Target the use of telecommunications to relevant teaching activities 

All respondents generally viewed well planned training as essential for teachers to be able to use 
telecommunications effectively. They all felt that training should be experiential, practical, and 
as relevant as possible to the teachers instructional and classroom management needs. They felt 
that only with sufficient training can teachers access and make effective use of the information 
highway. 

2. What are some of the better models to use when teaching teachers how to integrate 
telecommunications into their curriculum? Respondents identified models based on their 
collective experiences with the most effective ways for teachers to integrate telecommunications 
in the curriculum. The following represents the consensus of their responses: 

• Provide for a district-wide telecommunication-integration training plan 

• Establish opportunities for teachers to support and train others (peer teaching) 

• Training models should provide for personalized follow-up 

• A cadre of telecommunications trainers should be available to teachers 

• Telecommunications using teachers should have an opportunity to communicate 
experiences 

• Model programs should have strong leadership 

• The most effective models have a shared vision and a strategic plan 

In general respondents feel that we should continue to identify and utilize models that already 
exist rather than constantly re-inventing the same ones. A communications system that supports 
training in the integration of technology into the curriculum should be established to support 
sharing of models for teachers to follow. 

3. What are some of the more important resources used to help people with 
telecommunications? Respondents in the phone interviews noted the increasing use of 
telecommunications by educators and students to connect with each other and access the vast 
array of information resources to be obtained online. E-mail, chat-lines, forums, news access, 
and databases are just a few of the online resources being used to enhance their classroom 
teaching. Some of the respondents mentioned the importance of statewide networks, such as 
California Online Resources for Education (CORE), the Texas Education Network (TENET), 
and local bulletin board services (BBS), in accessing the Internet and obtaining useful 
educational resources. Interview participants also pointed out the importance of using 
professional organizations and support agencies, such as the California Technology Project and 
Computer-Using Educators. In addition to maintaining an online presence and information 
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source, such organizations provide technical assistance and support for teachers' use of 
telecommunications. 

4. What kind of time and local commitment is needed for successful telecommunication 
implementation? Support for teachers is critical for the effective use of telecommunications in 
teaching and learning, and respondents noted the importance of both district and site level 
commitment in the following ways: 

• District and site level technology coordinators to support classroom teachers 

• Develop strategies and provide assistance that can help teachers deal with information 
overload 

• Provide financial support for classroom connectivity, hardware, and staff development 

• Work with teachers to ensure time for training and practice 

• Support telecomputing at home 

Interview respondents noted that time for educators to practice in the use of networking is the 
greatest challenge and referred to an emerging role for the librarian and/or site-based computer 
coordinator to relieve some of the timing constraints on the classroom teacher. 

5. What are some of the better ways to integrate telecommunications into curriculum? 

Respondents stressed the importance of teachers and staff having equitable access to 
telecommunications and information on the support resources to be obtained through 
networking, such as examples for instructional applications, development of instructional 
materials, and research that can be applied in the classroom. Respondents noted that for 
telecommunications to be effectively integrated into curriculum, teachers must be aware of: 

• The relevance and usefulness of telecommunication resources to their classroom 
instruction 

• The use of telecommunication networking as a vehicle for communication and 
information and resource sharing among peers 

• The use of networking resources in support of curriculum frameworks and tied into a 
constructivist approach to learning 

• How the telecommunications can be utilized in projects that engage students in real- 
world activities and link teachers and students with real-world actors 

Interview respondents, again, noted the importance of teacher support, for instance having 
"hunters" (librarians/computer coordinators) to locate information relevant to current classroom 
topics. In turn, this research can lead to the creation of a new classroom resource that may be 
shared among peers. 

6. In what way is staff development for integrating telecommunications into the classroom 
different from regular staff development (unique challenges)? In general, interview 
participants said that successful staff development strategies should apply equally for all school 
programs, and essential elements of staff development should be the same, whether providing 
training in telecommunications usage or how best to provide educational services for the at risk 
student. However, respondents pointed out a variety of differences in training specifically for the 
integration of technology and telecommunications into curriculum, such as: 

• Training in telecommunications requires a hands-on approach 

• Developing a "personal value" in regards to telecommunication use 

• "Break the mold" staff development strategies are key 

• Learning to use telecommunications will require "at home" practice 
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Experts questioned in these interviews noted the importance of developing goals that can be 
attained in a reasonable time frame with the resources available. Some of the respondents 
recognized that while it’s not important for the entire staff to support telecommunications usage, 
it is important to initiate pilot “telecommunications” projects that are consistent with a school's 
overall educational plan. 

7. What guidance should a telementor be advised to do while training. The following 
represents the consensus of the experts on "tips" for conducting training. They stated that 
Telementors should: 

• Proceed slowly 

• Advise teachers of ways to deal with Internet information overload 

• Conduct short activities that have a beginning and an end 

• Introduce the Internet by having teachers use it for their personnel and professional 
interests 

• Be neutral about your values as a trainer 

• Honor the knowledge of your learner 

It is important to read the audience before you begin, meet their needs, aand be sensitive to 
peoples’ fears of technology. Assure the teachers it's o.k. to be fearful and try to identify and 
work through their individual concerns. 

8. What would you advise a telementor never to do while training? The follow ing are 
among the most relevant comments about what not to do: tell them that what they're using is 
"cool'; talk down to people, provide "one-shot" training without follow-up; make it sound like 
"anybody" can do it; act like what you're doing is self-evident; use the "I'll show you" model; 
present the technology as a solution independent from pedagogy; set expectations teachers can't 
meet when they return to their school. 

9. What are some of the better ways to provide follow-up o r support to tek mentors? 
Among the follow-up strategies suggested were: establish a "buddy" mentor on-iine; 
communicate on-line; get together every six months; provide a newsletter with "Tips for 
Success"; set up a telephone help desk - 800#; bring the human network together for time to 
reflect and share - telecommunication is all about "linking"; provide free hours on-line at home; 
provide take home staff development videos. 

10. What features help to sustain positive training experiences while working with 
teachers? Comments about positive training features that teachers should be provided with 
included: knowledge of on-going district office support; stipends when possible; recognizing 
that everyone needs to be a beginner; minimal "techy" jargon; knowledge that 
telecommunications can "breakdown" the barriers: ways to actively involve students in projects; 
networks that enhance a sense of "community"; opportunities to work through their interests. 

11. How would you evaluate or assess the instructional use of telecommunication and its 
impact on students? The experts advised the following as possible assessment techniques for 
determining the impact of telecommunication resources on students: student projects, products, 
and portfolios; monitor on-line usage; Likert-scaled questionnaires for teachers; report teacher 
enthusiasm about discovered resources; improved student attendance; increased student interest 
in "education"; student enthusiasm about subject matter; follow-up surveys on why people are 
not using telecommunication, monitor time on task, and survey attitudes of teachers/ 
administrators on how telecommunication usage is changing their role; survey attitudes of 
students about learning; and survey attitudes of parents about their students involvement with 
telecommunications. 
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General comments by the 'experts'. It must be remembered that the majority of teachers in 
classrooms today have been teaching for more than 15 years; they have developed teaching 
practices well before the advent of the microcomputer. Computers weren’t part of their 
experience as learners, either in their K-12 schooling or in their collegiate pre-service education. 
While this is a major challenge that the education community has to confront, an even bigger 
challenge is how to evaluate the impact of technology, more specifically, telecommunications, in 
the teaching and learning environment. How do you know if the cost and time are worth it? 
Aggressive district leadership is needed to meet these challenges. Districts need to develop 
evaluation models designed specifically to measure the impact of telecommunications in 
teaching and learning. An evaluation model should be both qualitative and quantitative, 
measuring not only the effects on students, but on teachers, classroom practices, and the families 
and home life of students as well. The following chart provides the summary of the 
recommendations from the 'experts' (See Appendix D for a listing of the survey participants). 



What the 'experts' say about^staff development and 

. * •' ' educational networking . ^ ' Y.'Y'Y 



1 . The use of telecommunications as a tool for learning is, at best, one that has limited 
acceptanco and usage in the current teaching and learning environment. 

2. Factors such as cost, networking, and staff development impact this limited usage. 

3. Visionary and aggressive district and/or school leadership has the greatest influence as 
to whether or not telecommunications is integrated into the school/classroom 
environment. 

4. Teachers involved in the integration of telecommunications in their schools are involved 
in an educational paradigm shift, and as such, need to understand how this change 
process is impacting their teaching and learning environment. 

5. Districts and schools that have educational technology plans seem to integrate 
telecommunications into the teaching and learning environment more easily than those 
that do no have educational technology plans. 

6. Successful staff development for telecommunications integration include: release time, 
access to equipment, remuneration, modeling by peers, hands-on, relevancy to the 
curriculum, pilot projects. 

7. There is no common agreement as to how the impact of telecommunications usage in 
the classroom should be evaluated. 

8. Collaboration between users of telecommunications promotes sustained curriculum 
integration efforts. 

9. There is an adequate number of software applications and interfaces to support 
teachers’ efforts to integrate telecommunications into their curriculum. 

10. Teachers using telecommunications as a tool to support their curriculum instruction 
spend the majority of their on-line time at their own residence. 

Far West Laboratory, 1 994 



K. Involving Administrators in Staff Development 

Research on the adoption of innovations in schools consistently points to the key role of 
administrative leaders in successful implementation. Involved and supportive superintendents 
are central to district-wide reform efforts, and principals are key to implementation within the 
school building (OTA, 1995). OTA has consistently found that when administrators are 
informed about and comfortable with technology, they become key players in leading and 
supporting technology integration activities in their schools (OTA, 1988). Some technology 
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implementation efforts are building on these lessons by including principals or other key 
administrative staff in training opportunities offered to teachers. 

One approach is to include principals in school-based teams chosen to receive intensive training 
in technology use. For example, the Apple Classroom of Tomorrow Teacher Development 
Center Project looks at the commitment of the principal when selecting teacher teams for 
training. Not only are principals encouraged to attend portions of the training program with the 
teacher team, but they also must commit to the following conditions: release time for teachers to 
attend project training sessions, time for teachers to meet and plan each day, time for teachers to 
reflect on practice, and acknowledgment of the importance of their teachers' efforts to the rest of 
the staff. 

Since 1990, Indiana has sponsored a statewide training program specifically for principals. In its 
first two years, the Principals' Technology Leadership Training Program served almost 400 
Indiana principals. Over the course of a year, each principal takes four days of professional 
training with other principals at a central site. By scheduling sessions at different points in the 
year, the program built in time for principals to go back to their schools, practice what they 
learned, and talk to staff and better define staff needs and wants. In the workshops, principals 
learned about a broad range of technology and software available for classroom and office ues 
and had a chance for hands-on exploration of a large collection of equipment. 

Participating principals have been very enthusiastic about the Technology Leadership Program. 

In addition to reporting that they felt more confident and credible in dealing with technology, and 
better able to use technology for administrative tasks, participating principals said they were 
more capable of creatively using capital project funds, writing grants, or justifying expenditures 
to school boards. After the training, many principals conducted training for their teachers; others 
reported ‘.hat they were better equipped to think comprehensively about the technology in their 
schools and how best to use it. Principals rated an update session held the following year, as 
very valuable, and most principals endorsed the need for some kind of ongoing "refresher 
programs." 

Although there are no systematic data on the effects of training principals, the Apple Classroom 
of Tomorrow (ACOT) and Indiana examples demonstrate the feasibility and importance of 
enlisting principals in the diffusion of technology in schools (Dwyer, 1994). 



L. Overview of Teacher Support Factors for Effective Technology Integration 

The overall findings of this analysis supports specific school and district level program 
characteristics needed to enable teachers ic effectively utilize technology. Such factors generally 
include: 

• Teacher-awareness of effective technology applications 

• Time for teachers to plan, learn about, and implement technology applications 

• A social network of other technology-using teachers. 

• Availability of teacher-mentors or other peer support 

• Involvement of principals and other administrators in the planning and training 

• Development of the knowledge to critique and select technology applications 

• Development of school and classroom level technology plans by and for teachers 

• Involvement of teachers in deciding classroom uses of technology 
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• Teacher-access to technology while planning 

• Understanding of ways to integrate technology into education reform 

• Preparation of new teachers for effective integration of technology into teaching 

• Long term staff development to support integration of technology into instruction 

• Increased opportunity for staff development and technical assistance 

• Access to technology and telecommunications resources 

• Awareness of and access to educationally relevant technology-based programs 

• Equitable access to centralized information resources related to technology use 

• Teacher- and student-access to computers outside of school 

• Opportunities for educators to communicate with peers in other schools and at conferences 

• School and district administrators committed to the use of technology 



M. Summary 

This section addresses staff development to support technology integration and provides 
information about effective staff development strategies to help build teacher-capacity to 
integrate telecommunications into education. 

A comprehensive review of the literature, along with interviews of educational technology 
leaders, pointed out several factors to consider when establishing a staff development program 
for telecommunications applications in education. In general these include features that are 
usually cited for staff development, including: 1) staff development driven by clear and local 
needs of teachers, 2) emphasis on hands-on experience — especially for technology use training, 
3) emphasis on peer coaching rather than lecture format, 4) integration of staff development for 
technology into other staff development programs in the school and district, 5) involvement of 
administrators as participants with teachers in technology staff development, 6) provision for the 
release-time needed for teachers to apply what they learned in training, 7) follow-up support for 
implementation of technology skills learned in training, 8) access to the needed resources to 
support teacher-implementation of what was learned in staff development sessions, and 9) use of 
telecommunications access for teachers to communicate and share their experiences in using 
technology. 

For planners it is important to budget at least 25% of the educational technology program or 
project budget for staff development and technical assistance. It is even more important that 
ongoing staff development programs include applications of technology and telecommunications 
to support current and new instructional strategies. 
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What are some examples of the most effective uses of telecommunications 
and the resources accessed for teaching and learning? 



A. Bringing New Resources into the Classroom 

Telecommunications creates broad possibilities for transcending school walls and accessing a 
wide range of learning opportunities and resources. Today, computers with modems, telephone 
lines, and local or wide area networks enable teachers and students to explore worlds beyond 
their immediate reach, such as perusing the card catalog at the local library for a list of books on 
a research topic, sharing weather data with scientists on a network, or previewing software to see 
if it is appropriate for a particular grade level. 

Many of the teachers who access telecommunications networks do so after school or at night, on 
their own time and very often at their own expense; but they say it is worth it. For instance, a 
teacher in Arlington, Virginia, said that she pays for her subscription to America Online because 
communicating with a scientist at a national research lab is a great way to get ideas for student 
projects or to encourage students in their work (OTA, 1995). 

Teachers who use telecommunications resources particularly mention the ways it can "extend the 
learning environment" for students (Frazier and Frazier, 1994): 

• Electronic networks bring real equality of education to all students. My inner-city 
students were learning and participating with private school students who have access to 
very specialized equipment. Through Internet, my students were unaware of the social 
status of these students. It was wonderful to watch them exchange scientific information 
with students they would be very uncomfortable with in a classroom. 

• It has expanded our classroom . . . removed the walls . . filled us with a sense of 
possibility . . . made us less provincial . . . personally involved us with the nation and the 

world. 

• We're more keenly aware of a world outside the classroom, in the sense of being able to 
reach out to information resources and not operate in a vacuum. 

The Center for Technology in Education national survey of telecommunications and K-12 
educators showed that at the school and classroom level, the educators surveyed are taking the 
initiative for telecommunications activities in their schools, acting as facilitators and resource 
people for their colleagues. In the majority of cases these educators were the principal catalysts 
for their schools' involvement with telecommunications. Approximately half of the educators 
reported that when there is continued on-site support for telecommunications activities in their 
schools, it comes from school or district specialists, or most often, from other teachers. Financial 
support for telecommunications tends to come from either school or district funds rather than 
state or federal funds (Honey, 1993). 

Telecommunications can connect students and teachers — sometimes instantaneously and 
simultaneously — to poets or politicians, musicians or religious leaders, university professors or 
researchers on a national supercomputer, or other students down the block or on the other side of 
the world. The number of these telecommunications-based activities is growing rapidly, in part 
because of teacher and student enthusiasm for the opportunity to collect, share, and evaluate their 
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ideas, data, and writing with classes in other schools and states or even in foreign countries. 

Some of these links are initiated by individual teachers on a class-by-class basis. 

Increasingly, telecommunications-using teachers are finding that connecting to a "listserve" gives 
them immediate access to classes sharing a common interest in a particular topic. For example. 
"GLBL-HS" is a listserve created by two New York teachers for teachers and their students 
interested in discussing world cultures (Rutowski, 1994). Another listserve, called the "Noon 
Project," involves classes at different latitudes where students measure the shadow of a meter 
stick at noontime. Based on these measurements and the latitude of each site, the classes 
calculate the diameter of the earth (TERC, 1994). 

There are also a number of more extensive curriculum-based telecommunications projects using 
electronic networks. While many teachers have long used project-based teaching and continue to 
do so without technology, many teachers are enthusiastic about what technology can add by 
extending the project beyond the classroom. These projects have typically been created with 
federal or private support to cover the costs of curriculum development, organization, and 
teacher support. 

Some projects, such as the AT&T Learning Circle, KidLink, and the International Poetry Guild, 
center around writing and the humanities. However, most projects focus on science and 
mathematics, such as Global Lab, an environmental education curriculum primarily for students 
in junior high and high school; the National Geographic Society's Kids Network, which presents 
science topics to upper-grade elementary school children; Kids as Global Scientists, in which 
elementary schoofstudents around the world exchange, compare, and study weather data with 
each other and mentors; and the Weather Underground, a similar weather study project linking 
students throughout Michigan. Projects such as these can supply the focus and boundaries for 
interaction and can provide teachers with the content, accompanying materials, organizational 
help, and technical assistance they may need to work telecommunications into their curriculum 
and lesson plans (OTA, 1995). 



R. Studies on Barriers to Using Technology in the Classroom 

The Center for Technology in Education study reported that all of the teachers surveyed faced at 
least some barriers as they tried to integrate computers into their teaching. The barrier most 
often cited by teachers was the lack of time to develop lessons that used computers. Other 
significant barriers mentioned were problems with scheduling enough computer time, too few 
computers for the number of childi n, too few printers or other peripherals, inadequate financial 
support, and not enough help for supervising student use of computers. Other frequently 
mentioned barriers to effective telecommunications use included insufficient telephone lines, 
inadequate communication about school and district telecommunications activities, and lack of 
funds to cover the cost of network services (Hendriquez and Honey, 1993). 



C. Local Implementation of Telecommunications 

The Center for Education in Technology study found that more than a third of the teachers 
surveyed reported that they served as telecommunications resource staff and facilitators for their 
colleagues. Approximately one quarter reported that they were the sole users of 
telecommunications in their schools; another quarter reported that several teachers in their 
schools used telecommunications for activities unconnected with each other. Only one tenth of 
the respondents reported collaborating with other teachers in their building on 
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telecommunications activities. More than half of the respondents described themselves as the 
principal cataiyst for their schools' telecommunications activities. 

The figure below shows that communications via e-mail is the most popular use of 
telecommunications networks. The chart that follows the figure provides more complete data on 
the survey. The study also reported on the teachers' typical use of telecommunications in the 
classroom. However, this may have changed with the more recent access and use of the Internet 
as an educational resource. 



How Teachers Use Telecommunications for 
Professional Activities 

Most Frequently Reported Activities 
Sending e-mail to colleagues 

Using forums or bulletin boards 

Accessing relevant student 
information 

Accessing educational research 

Participating in discussion forums 

Accessing information for 
colleagues 

Downloading curriculum 
Accessing libraries 
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Hpw Teachers Use Telecommunications: Results of a Survey of Teachers 

who are Telecommunications Pioneers v 

* i : : : - : 



To understand better how telecommunications resources are being used in schools, in 1993 the Center for 
Technology in Education undertook a survey of K-12 teachers actively involved in using telecommunications. To 
find such a group, they posted online announcements on more than 50 educational, commercial, and state-run 
telecommunications networks. They also solicited respondents through mailing lists, conferences, state education 
departments, and professional contacts. Of those teachers who were contacted in this manner, 550 completed 
questionnaires. 

The teachers who responded were an experienced group (83 percent had been teaching for 10 or more years) and 
were heavily concentrated in jobs directly related to using technology in instruction, such as computer specialist or 
library media specialist. Most (82 percent) of the respondents reported using computers in their teaching for five or 
more years; on average they had been using telecommunications for professional reasons for more than four years. 
Almost all (91 percent) had access to a computer at home; 73 percent had access to a modem at home. 

1 

• Teachers were surveyed about the kinds of professional activities for which they used telecommunications. The j 

: most frequently reported activities were those used for collegial exchange, including sending e-mail to colleagues 3 

’ (76 percent of teachers reported doing so) and posting questions or exchanging ideas on forums and bulletin boards j 

(62 percent). A substantial number of teachers also reported using telecommunications for information retrieval, l 
such as accessing databases that contained information relevant to students (51 percent) and databases of 
educational research (49 percent), downloading curriculum materials (44 percent), accessing libraries (39 percent), 
and accessing information for colleagues (46 percent). A quarter of the teachers responded that they used \ 

telecommunications for one of these functions every day. Fewer teachers reported using telecommunications for 
administrative tasks, such as planning meetings (34 percent) and obtaining schoolwide information (18 percent) or 

• attendance records (8 percent). This may be because many of the schools in which these teachers worked did not 
have the network infrastructure needed to perform such schoolwide functions. For example. 45 percent of the 

• schoois did not have a local area network (LAN), and 43 percent of those with a LAN reported that it was restricted 

1 to one room. Teachers were also sur/eyed about the most frequent uses of telecommunications for student learning, 

I which were less regular than teacher professional uses. The most frequently cited activities involved students’ 

1 accessing services and databases, including encyclopedias (57 percent of teachers used them with students), news 
j retrieval services (54 percent), weather information (50 percent), Educational Research Information Center (ERIC) 
j and other educational databases (48 percent), and scientific databases (39 percent). Classroom exchange projects : 
j were the other major use of telecommunications with students; these activities included pen pal exchanges (41 
i percent of teachers reported using these), scientific data collection and (about 7 percent) reported using 
! telecommunications activities with students on a daily basis (OTA, 1995). 

t 

i ‘The authors of the study report that "across size, type of school, and ethnic and economic representation, the 
i schools in our sample are comparable to national averages. Although there is a trend toward more suburban 
i schools in our sample than is the case nationally, our economic data suggest that our sample does not represent 
■ more affluent communities. In fact, the percentage of schools which report that their students receive free or 
reduced price lunches is slightly greater in our sample as is the case nationally. 



D. Using Computer Networking for Learning 

1. Examples of schools making effective use of computer networking. The U.S. Office of 
Educational Technology in building its resource homepage has been collecting examples of 
exemplary applications of telecommunications to support teaching and learning. Following are 
some of the examples of this growing collection: 

• At Centennial High School in Champaign, Illinois, high school students design their own 
science experiments. For example, they add and subtract ions to atoms and watch the 
results. 

• At Christopher Columbus Middle School in Union City, New Jersey, school and homes 
are linked. 

• At Pease Middle School in San Antonio, Texas, a chemist helps students discover the 
cause of poor-quality air in their middle school. 
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• In Pittsburgh, Pennsylvania, foreign language students in the public schools write 
messages in Spanish, French, and German to students in other countries. 

• At the Florida School for the Deaf and Blind in St. Augustine, Florida, students who are 
blind explore information resources and communicate with people in the community 
through a local bulletin board. 

• Using Internet access at public and school libraries through the Maryland Sailor project, 
students at a technical high school tap into statistics from the U.S. Department of 
Commerce to create career plans. 

All these efforts have one thing in common: telecomputing. And behind each effort is a story of 
struggles and breakthroughs, successes and disappointments, hopes and promise. But most of 
all, each story is about what real people are doing to put the power of computer networking into 
the hands of teachers and students. These stories are included in Appendix B of this report. 

There are no sure-fire formulas or recipes. Where it's working, a telecomputing infrastructure is 
built on the strengths and needs of the particular school and community. These stories should 
provide some clues about how the potential of telecomputing can be harnessed for schools. 

2. Examples of teacher-developed projects in the Telemation Project. The California 
Department of Education funded a program- that would utilize statewide Telementors to become 
trained and then to train Local Telementors at schools sites in the educational application of 
telecommunications. A project-based approach was used whereby the Telementors each 
developed "Curriculum Projects," classroom level plans designed to support the specific state 
and local education standards with unique applications of networking designed by teachers. 

These project plans would provide a description of the resources needed by each individual 
teacher to develop and implement their projects. The project evaluation showed that this 
approach was an effective strategy for ensuring that the training and staff development was 
targeted to building the capacity of the teacher to implement their projects. The project-based 
model also served as a vehicle for teachers to communicate and share their work with others. 

This project-based teaching approach is based on what was learned from the Monterey Model 
Technology Schools Classroom Intervention Plan (CIP) approach discussed in Section VII on 
Planning and Instructional Integration. For additional information on the Telemation Project, 
refer to the comprehensive evaluation of Telemation produced by Far West Laboratory ( 1995). 
What follows are some examples of the Telemation Projects. 

• Plastic Recycling and Waste Management. This project involved students becoming 
aware of the difficulties of disposing of plastics. Students kept track of their own and 
their family’s use of plastics. They contacted and shared information with 
environmentalists and waste disposal experts. 

• A Virtual Treasure Hunt in Spanish Speaking Countries. Third year Spanish speaking 
students “adopted” students in a Spanish speaking elementary school classroom. They 
researched and telecommunicated information about a Spanish speaking country to the 
students in Spanish and presented the information to the elementary students in the form 
of a treasure hunt. Clues were developed from research done both off and on-line. 

• A Multi-age/Special Needs Collaborative Project. Groups of students with highly 
divergent abilities worked together using a climate modeling computer package to predict 
what changes in the earth’s climate would be affected if certain characteristics of the 
earth were changed. 

• Energy -- What’s the Big Deal? Students in combined math and science classes 
researched their own and the world’s energy consumption. They learned about forms of 
energy and participated in projects in which they investigated different methods of 
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generating electricity. Special needs and LEP students were mainstreamed into all parts 
of this project. 

These summaries describe the basic elements of the projects. Detailed information on these 
projects is in Appendix B. These represent only a few of the many projects initiated by 
Telemation. Presently, many of the teachers trained by the Telementors are developing their own 
projects. It is planned that all of these projects will be accessible on the Far West Laboratory 
Web site. 

3. Input to the National on-line discussion on technology for staff development. Another 
question discussed on the National Technology Plan listserve was: Are there any schools or 
communities that are using technology effectively for professional development? Response to 
this question was very limited. 

Unlike the other questions, it elicited a much lower level of participation. Those that did 
participate tended to list only one or two programs and even then provided little or no detail, 
especially as to why these programs were considered a success. The relative silence on this topic 
would seem to indicate that either there aren't that many effective examples or what is going on 
has not been well publicized in the education community. 

Most of the examples featured distance learning as a way to effectively deliver professional 
development to a dispersed population. Examples included the Tennessee Valley Project which 
uses the Internet, the Porter County Education Interlocals provision of professional programming 
via satellite broadcasting with audio interaction, the California Telemation Projects telementor 
model, and Australia's use of a state-wide interactive satellite system. A number of programs 
based in the Laboratory on Technology and Learning in the College of Education at Appalachian 
State University use telecommunications to support professional development in North Carolina 
schools and the undergraduate teacher education program. 

Subscribers provided several examples of school level programs in which the staff development 
includes teachers exploring ways to integrate technology into teaching and the curriculum. Some 
examples are the Apple Classrooms of Tomorrow (ACOT) and the Classrooms of Tomorrow 
Today (COTT) at Chapel Hill/Charborro district. 



E. Model Schools as a Resource 

Model Technology Schools ana Classrooms. A number of states and districts have set up model 
technology schools, regular schools in which a special emphasis is placed on developing student 
skills with and through the use of technology. By creating technology-rich environments and 
enlisting the involvement of those teachers and administrators who are most enthusiastic, model 
technology sites can "pave the way" for other schools to follow and can yield lessons to guide 
later technology investments. These sites can also serve as living laboratories where others can 
visit and learn. 

Monterey Model Technology Schools (MMTS) Project is one such example of a partnership 
between the Monterey Peninsula Unified School District and the California Department of 
Education. The MMTS project represents one of six projects funded by the California 
Department of Education "to develop and validate a wide range of technology-based 
instructional and administrative programs, practices and planning procedures to be disseminated 
to other schools throughout California." Although there are 24 schools in the Monterey 
Peninsula Unified School District, only four (two elementary, one middle, and one high school) 
are Model Technology Schools. The four schools were selected not on the basis of their 
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readiness to adopt technology, but on the criteria that schools had to be located in a community 
where the demographics of the student body mirrored the state as a whole, and the schools 
participating had to provide a continuum (i.e., the elementary schools fed into a participating 
middle school and then the participating high school). 

The project was funded by the state, and all teachers in the participating schools, whose interest 
in and familiarity with technology varied greatly, were asked to commit themselves to the 
project. It was recognized that teachers embrace instructional tecnnology use at different rates. 

By bringing together the technologically naive and fearful with the proficient and adventurous, it 
is possible to build a climate of mutual support and a culture of school technology use. It was 
anticipated that this process was more likely to be exportable to other schools than selecting a 
school where all teachers are "ready" to use technology. 

Originally funded in 1987, the first five years focused on developing technology implementation 
projects and training, with dissemination activities targeted for year six onward. First-year 
training "Technology Awareness Days" centered around the subject areas ot language arts, 
mathematics, and science to provide a general overview of what could be accomplished with 
educational technology. Gradually, what began as a technology training program evolved into 
instructional mentoring, changing the focus from broad curriculum areas and operating skills to 
an emphasis on targeted student outcomes and behaviors. At this point, MMTS developed the 
Classroom Intervention Plan (CIP), which became the centerpiece of the MMTS technology 
infusion model. Each teacher or teacher team developed a CIP outlining the curriculum 
emphasis (and its relationship to their school's planning goals and those of the California 
curriculum framework) and the desired and measurable end results; the necessary hardware, 
materials, and staff development; the evaluation plan; products and procedures for dissemination; 
and a budget (including substitute time). In addition to hosting scheduled visits by interested 
teachers and administrators, the Model Technology Schools provide training and dissemination 
activities to teachers from Monterey and other districts in California (Cradler, 1993). The 
following chart illustrates specific teacher-developed products that resulted from the 
development of the MMTS Classroom Intervention Plans. 
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Teacher Productions Showcasing Promising Practices 



The following are examples of handbooks, software, and videos produced by Monterey Mode! Technology 
School teachers to illustrate technology activities they have used in their classrooms. 

Minds in Motion 

A series of learning activities for the elementary classroom using LogoWriterTM and Lego- logo kits in 
cooperative learning groups. 

integrating Technology into the California Writing Project 

This guide stands as a roadmap for teachers who wish to enhance the writing process through the use of 
instructional television, video, and computer technology. 

into the Eye of the Atom 

This physical science unit has been developed to assist students in visualizing and conceptualizing the 
structure of atoms and molecules using laser, video, and computer technology. 

Database of Dietary Choice 

A guide to creative uses of databases and spreadsheets in the home economics curriculum. 

The Whole CAKE: Computers Assisting Kids in Education 

A team of elementary teachers developed this integrated, technology-based instructional model to help 
students improve their oral and written expression, increase exposure to quality literature, develop good 
handwriting skills, and improve the quality of television viewing. 

Lit Vid Kits 

This model was developed as a means of creating motivating language arts experiences in a school-to- 
home format for elementary students. Its focus is on English language acquisition and non-English-speaking 
parent education. It includes reading, listening, viewing, speaking, and writing activities related to thematic 
units in literature and science (available in English or Spanish). 

An Integrated Approach to Geometry Using Manipuiatives, Robotics, and Computers 

This collection of classroom learning activities was developed to meet the needs of middle school students 
facing difficulties in mastering geometric concepts. 

Echoes 

This kit provides teachers with a mode! for developing units that intensify student interest in civics and 
economics and enhance cooperation in teamwork settings. 

ARTT 

This resource outlines planning, building and management of video libraries to enhance the instructional 
process in a secondary arts program. 

SOURCE: California Model Technology Schools Project-Monterey, 1995. 



F. Specific Applications of Telecommunications Supporting Reform 

An essential ingredient and one of the primary rationales behind the education reform movement 
is the need to move traditional classroom curricula away from content-specific facts and 
information, and refocus attention on students becoming active, engaged learners. In place of 
rote recall of specific facts, curricula should emphasize depth of understanding, knowledge 
construction through analysis and synthesis of real-life problems, and the integration of content 
and sound pedagogy (Smith, O’Day, & Fuhrman, 1992). The recent research on the Apple 
Classroom of Tomorrow ( ACOT) has documented ways that technology can enable teachers to 
more easily promote change that moves students from being traditional passive learners to more 
active and engaged learners. 
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In ACOT classrooms, new roles, new instructional practices, new ideas about assessment, and 
openess to system, and new ways to use technology underlie teachers' success. But the catalytic 
impact of technology in these environments cannot be underestimated. For example, technology : 

• encourages fundamentally different forms of interactions among students 
and between students and teachers 

• engages students systematically in ..^her-order cognitive tasks 

• prompts teaches to question old assumptions about instruction and 
learning 

Technology stands out in classrooms as a symbol to teachers, parents, and students that 
schooling can and will change, that classrooms may have some bearing on the 21st Century after 
all (Dwyer, 1994). 

Because of the unique qualities inherent in educational technologies, learners can solve 
situational problems requiring the integration of higher order thinking skills. As Roger Larson, 
the Department of Defense Dependent Schools 1995 Presidential Award for Excellence in 
Science Teaching winner at Yokota High School recently said, "with the technology available in 
my classroom, students are asking better questions and solving more complex problems than 
ever before." In the past, students focused on the enormous effort of gathering and reporting 
data. Now that data is gathered with the help of classroom technologies (and appearing in real 
time), students' efforts are more focused on learning problem solving skills and understanding 
what the data means. 

The various possibilities available through technology provide a multitude of different learning 
experiences. Some technology applications, like the SimCity Collaborative Project, allow 
students to work in teams to develop and attain successful approaches to problem solving 
exercises. Computer applications that help the user organize time, resources, and other planning 
elements can aid in project-based assignments. Online networks facilitate cultural exchanges and 
group investigation. 



G. Summary 

This section focuses on Classroom Applications and Examples of technology integration and 
provided some examples of the most effective uses of telecommunications and the resources 
accessed for teaching and learning. Examples and descriptions of nodels for the applications of 
some of the approaches discussed earlier were discussed. The model technology schools and 
various pilot projects such as the ACOT program are featured. Examples of classroom projects, 
such as those developed by the California State Telementors, provide additional information and 
resources that teachers may wish to follow-up on. 
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X. Recommendations for Educational Application of 

T ELECOMMUNICATIONS 



What does the experience and research suggest for the effective use of 
technology and telecommunications to support more effective instruction and ! 
enhanced learning? 



A. National Perspective 

It is recommended that networking projects or programs demonstrate how networking can be 
used to achieve well-defined, compelling educational purposes. Such projects or programs 
should also promote change in the cultures of both teaching and learning. Content should be 
cross-curricular, multi-disciplinary, multi-dimensional, and multicultural. Collaborative learning 
should be encouraged within and among schools and communities, linking people of different 
ages, professions, ethnic backgrounds, and socioeconomic status (Breeden, 1994). 

Educators need adequate introductory training for networking technology and ongoing training 
and user support. Networks are dynamic — with changing software and resources - and a time- 
pressed educator will demand reliability and quick fixes for any problems. Information about 
network resources and technologies should be disseminated widely and proactively (Breeden 
1994). 

At planning and management levels, it is recommended that policies are developed to leverage 
existing expertise in network technology, as well as financial resources to promote the equitable 
and optimal use of networking. New partnerships with the greater community and private 
industry should be encouraged for funding, training, user support, and network-based curriculum 
development. Where possible, partnerships should also encourage the sharing of resources 
within and across communities of learners to achieve greater opportunities for equity. 
Communities with diverse economies and cultures can be networked together to share resources, 
learn from one another, and creatively work together to solve problems (Breeden, 1994). 

Networking systems intended for widespread deployment should be open, scaleable, and 
replicable. Because an "open standard" is one that is publicly described and documented, any 
company or individual can build software or hardware based on that standard, and many players 
can compete in delivering the best and most cost-effective products. (On the other hand, the use 
of proprietary systems should be discouraged, since these often restrict future options and 
involve greater costs.) Ideally, schools in the same district, state, or region can replicate and 
scale to individual needs any pilot network that is based on open standards. The ultimate goal of 
a networking plan should be full Internet connectivity, and entry-level technology choices should 
be adaptable to that end. With open systems, educators can take advantage of a wealth of 
practical experience in technology deployment from the private sector to ease the learning curve 
(Breeden, 1994). 



X. Recommendations for Educational 
Application of Telecommunications 



B. OTA Conclusions about what is Necessary to Implement Technology and 
Telecommunications in Education 



V SOME LESSONS ABOUT TECHNOLOGY iNIPLENIENTATiON 



A number of schools, districts, and states have made the adoption of technology a priority. Important lessons from 
these sites include: 

• Educational rationale should guide technology decisions. Developing a technology plan-* thinking through 
the goals for technology use at the local site and involving teachers in i>e planning process - is key to 
successful implementation. 

• Those wishing to invest In technology should plan to invest substantially in human resources. Training, 

maintenance, technical support and time to learn to use the technology have proven to be constant and 
continuing, yet key expenditures. Recently, several states (e.g., Texas and Florida) have recommended that at 
least 30 percent of technology funds be spent on training. 

• Teachers cannot use technology without systemic support. The roles of principals, other administrators, 
and the community are critical in fostering sustained use of technologies. Other staff, such as media specials, 
can provide technical and motivational support for teachers in their building if time is allocated for them to do so. 

• When it comes to learning to use technology H hand-on M training IS more than a gimmick or motivator. It 

is a necessity. Teachers must have the chance to make the computer (or camera or whatever) work, and gain 
confidence in their own competence, before they try the same thing with their own class. J 

• Access to equipment is essential, it is extremely frustrating for teachers to learn to use technology in a 
workshop, then return to a classroom where the technology is not readily available. Many programs are 
increasing teacher access to technology by letting them take the equipment home (e.g., laptops, summer loaner 
programs, etc.) since most teachers put in many hours at home grading, planning, and preparing. Putting 
technology in the hands of teachers-allowing them to see and explore how technology can help them do their 
jobs-can be an effective way of motivating teachers to learn about technology. 

• Although there are a number of models for training teachers and implementing technology, there is no 
one best way of using technology or of training teachers to use technology. Districts are most successful 
when they have multiple and complementary training and support strategies. 

• Follow-up support and coaching is as essential to effective staff development as is the Initial learning 

experience. Teachers donl "leam it air at a training serrion-even if it extends over several weeks. When they 
return to the classroom the unexpected inevitably happens. At this point, teachers need to be able to reach out 
for technical assistance and support. 

• Many technology-rich sites continue to struggle with how to integrate technology into the curriculum. 
Curriculum integration is central if technology is to become a truly effective educational resource, yet true 
integration is a difficult, time-consuming, and resource-intensive endeavor. 

• When conditions are right-resources, time, and support are high-exciting things happen In technology- 
rich environments. Today we are faced with the broader issues of how to move these lessons to the second 
stage of dissemination. How can these lessons be translated when resources aren't as rich? W hen teachers 
aren't as enthusiastic or energetic? issues for policy consideration include the need to consider the development 
of products based on research and experience of experimental sites, seeding of more "real world" projects, and 
better dissemination of lessons learned. 

SOURCE: Office of Technology Assessment, 1995. 
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Application of Telecommunications 

C. Recommendations from the Council for Educational Development and 
Research. 

A review of technology and reform conducted by the Council for Educational Development and 

Research (1995) concludes that for technology to be effectively applied in schools: 

• Schools must connect technology to powerful learning designs and should not support a 
technology design that does not empower learning 

• Schools must, from the outset, plan on connecting their technologies to the Nil 

• Schools must have the infrastructure in place before technology can be fully integrated 
into the curriculum 

• Integration of technology into the curriculum is central if it is to become a truly effective 
educational resource 
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XL Recommendations for State and National Policy 



What does the information about telecommunications and technology use 
suggest for state and national policy? 



A. National Perspective 

State and Federal policy-makers are now in the process of formulating policies and legislation 
and programs related to providing access and integration of telecommunication and technology 
into education. This section provides suggested recommendations for policy-makers and other 
decision makers at the state and Federal levels. 

The federal government can help ensure that teachers and learners can access and benefit from 
the information highway 

There is little doubt the federal government should play a strong and active role in regarding 
education and the Nil. As this report documents, there has been much attention to this issue, and 
in every case, Findings generally suggest that the federal government should provide the policies 
to ensure educational access, along with necessary research and development, to offer models 
and guidance needed by states and localities for the successful design and application of 
technology in a variety of learning environments. To some extent the federal role in supporting 
technology in education has already been defined and recently put in statute with Goals 2000 and 
the Improving Americas Schools Act (IASA). This legislation established: 

• National policy and planning leadership with the U.S. Office of Educational 
Technology 

• National educational technology R & D partnerships between business and education 
through the national "Challenge Grants" 

• Regional staff development and assistance for effective technology integration 

• Grants for the local, planned application of technology to support teaching and 
learning 

• Distance learning programs, instructional video development, and others 

The design of these programs was guided by extensive study and research with a great deal of 
public input from the states. In fact, much of the language was derived from state policies that 
have proven themselves over time. The programs incorporated into this legislation were author- 
ized and funded for FY 1995. However, proposed budget reductions may eliminate the 
opportunity for these programs to be fully developed and would eliminate other established 
programs already proven effective. If this happens, it is likely that many of these concepts will 
again be introduced in new legislation. In fact, some members of Congress are already 
considering legislation that would re-invent these programs. 

Following are some suggested actions for the Congress: 

• Rather than rescind the already minimal appropriation for educational technology, 
it is suggested that Congress increase appropriation to the amounts authorized. 

• Congress should introduce and support telecommunications policies and 
legislation that provide incentives and special consideration to include education as 
one of the most critical components of the NIL 
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* Provide policy guidelines, research, and leadership across federal agencies and 
programs that will promote and leverage state and local planning, implementation, 
and funding for the integration of technology to support teaching and learning. 

• Consider and promote technology in education as a critical factor in preparing 
standards to contribute to the technology future and related economic survival of 
the country. 

' .'here is more than enough evidence to justify a strong federal role in ensuring that all citi- 
zens have access to information and education on the National and Global Information 
Highway. It is clear that the states alone cannot make this happen. 



B. National Actions to Promote Education Access to the Nil 

Goals 2000: the Educate America Act promotes the integration of technology into staie planning 
and implementation of high education standards. It established a U.S. Office of Educational 
Technology that will develop a national long range plan for technology in education and 
provides funding for the development of technology plans in each state. Goals 2000 establishes 
technology as a key factor in ensuring that students meet high academic standards, as well as 
increasing opportunities to learn. 

The Improving America's School Act (ESEA reathorization) offers another set of reforms with 
technology playing an important role: 

• Regional staff development and technical assistance augmented by distance learning 
resources 

• Continuation of the Star Schools legislation with an increased emphasis on the use of 
these resources to provide staff development to areas currently undeserved 

• Research and development related to new and emerging technologies to support teaching 
and learning 

• Support for digital libraries.... to bring libraries into the information age by linking library 
resources to schools and communities through the Nil 

• Incentives for industry to develop and evaluate for dissemination new content-based 
applications of technology to support the national education standards 

• Development of new policies and legislation that support universal access by education to 
the Nil and its abundance of information resources 

• Coordination and leveraging of the resources of federal agencies, such as the Department 
of Education, Department of Defense, and National Science Foundation, to support the 
Nil for education 

• Fully fund Title III of the Improving America's Schools Act, to include: Regional 
Technology Assistance Consortia, Eisenhower Staff Development Grants, Educational 
Technology Research and Development Grants, and the Star Schools Distance Learning 
Projects 
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C. Possible State Actions to Help Implement an Education Agenda for the Nil 

The federal government views the states as partners in its efforts to evolve the Nil for access and 
application in education. Initiatives such as Goals 2000, IASA, and the School to Work Act but 
are intended as national initiatives to provide leadership by the federal government and provide 
limited fiscal support. States and local communities will make or break these initiatives and can 
be involved in the following activities: 

• Participate in the development of the state Goals 2000 educational improvement plan and 
ensure that the authorized technology plan is actually developed an implemented. Work 
with the state superintendent and the governor to accomplish this activity. 

• Incorporate effective and meaningful applications of technology in the forthcoming 
School-to-Work state grants. Most employers expect the emerging workforce to be ready 
to meet the technological challenges of the 21st century in the world of work. 

• Work with the California Public Utilities Commission to establish special rates for 
schools, surcharges to raise funds for educational telecommunications and distance 
learning, and the development of state PUC policies that encourage education as a 
priority for telecommunications access. Presently 18 states are known to be working with 
their PUCs to accommodate education in their plans. 

• Develop state legislation that reflects and augments the various national initiatives ,with 
special consideration for educational applications of distance learning and information 
technologies. 

• Set a state education goal that promotes the applications of technology to support state 
education performance and workforce skill standards. 

• Establish meaningful and complementary partnerships between education and business. 

• Utilize the resources of the Regional Educational Laboratories to assist in developing 
state and local plans for educational technology. 

• Share information with other states on ways to fund and implement information 
technologies. 

• Closely monitor and make efforts to apply for various federal grants designed to promote 
local technology initiatives. 

• Work with providers of telecommunications and video resources to establish initiatives in 
support of distance learning and telecommunications in teaching and learning. 



D. Considerations for an Expanded R&D Agenda for Educational 
Technology 

Most studies are formative and summative evaluations of various existing technology 
applications in education. Little funding has been expended for in-depth R&D for education — 
especially grades K-12. A recent report from the White House Office of Science and 
Technology Policy (OSTP) reported that less that one percent of the amount expended for R&D 
in technology-related defense training is expended for similar purposes in education. This 
statistic is also commonly reported for business and industry in comparison to education. So far 
the emphasis has been more on qualitative research and evaluation and less on development and 
validation. Development has occurred by industry but has not been connected to research. 

Before technology can have a long term impact on education it is necessary to have a strong 
R&D agenda that promotes development combined with the needed research to inform the 
education community and education stakeholders about effective practices and products. The 
research should help to determine the extent to which these new practices and products related to 
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technology promote needed education reform. An expanded R&D agenda is important and 
should focus on the following: 

• User friendly and educationally relevant information databases for the National Information 
Infrastructure 

• Applications of technology to promote desired state and national education reforms 

• The use of telecommunications and distance learning for teacher staff development 

• Identification and dissemination of model technology programs, practices, and projects 

• Identification of occupational skills standards related to technology applications 

• Using technology to disseminate information resources that provide systemic reform 

• Integration of technology into National Education Reform initiatives (Goals 2000, ESEA 
Reauthorization, school to work, etc.) 

• Development of effective educational software, multimedia, and video for school and home 
use 

• Study of the positive and negative consequences of technology on education and society 

R&D that addresses these and other priorities is critical if educators are to be knowledgeable 
about and effective use of technology to improve teaching and learning. It is widely believed 
that schools and teachers are not technologically equipped to prepare students for the 21 century. 
A strong R&D agenda with sustained financial support can help meet this national need (Cradler, 
1994). 



E. Input to the National On-line Conference on the Federal Role in 
Promoting Technology for the Professional Development of Teachers 

In the online discussions of for the National Technology Plan, respondents answered the 
question: What should the role of (he Federal government in promoting the use of technology for 
the professional development of teachers? This question elicited both suggested lists of specific 
activities and some varying concerns about what role the federal government plays in a locally- 
driven education system. For the purposes of this summary, the more general discussion on the 
appropriate federal role is noted but not detailed. Subscribers suggested that the federal 
government could promote the use of technology for professional development in the following 
ways: 

• Promote awareness and commitment to the use of technology. As one participant put it. We 
can do anything if it becomes a national priority." Quite a few subscribers argued that the 
federal government could play a significant public relations role in promoting understanding 
and commitment to infusing technology into the education system. 

• Facilitate the creation of the basic communications infrastructure. Many noted that the 
federal government has already been pivotal in funding the beginnings of the Internet. In this 
role the federal government could assist in establishing/coordinating the specifications ot the 
system, guide and support private sector development of hardware and software through tax or 
other incentives, and ensure access to public sector sources of information. Some saw the 
federal government as a good candidate to fund aspects of the system, such as the basic tools 
for using the Internet. 

• Support basic research and provide/facilitate expertise. Participants suggested the 
Department of Education should fund research into the best ways to use technology 
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throughout the education system, especially strategies that most effectively address the 
learning styles of students at different grade levels. Subscribers thought of other assistance 
roles for the federal government, including developing a national network of registered 
technology expert volunteers, a national newsletter highlighting exemplary programs, creation 
of a centralized posting place for exemplary plans and lessons, promoting more direct 
connections between the regional labs and schools or districts, creating a Technology Corps 
(college/graduate students with technology training serve a 2 year tour at a school), and 
making available to the schools the digitally-base training education materials created for the 
professional development of federal employees and military personnel. 

• Convene national and regional forums. Many see the federal government as well positioned 
to promote more communication and exchange of information among states, districts, schools, 
teachers and experts by convening forums and symposiums. A number of participants 
indicated they would like to have more opportunities patterned after this on-line discussion of 
the national technology plan. 

♦ Provide direct assistance to teachers. A number of participants suggested ways that the 
federal government could more directly encourage teachers to seek training and experience 
with technology. These included suggestions for a national teaching certificate that would 
require technology proficiencies and tax incentives or low interest loans for teachers to buy 
their own computers/equipment or enroll in relevant coursework. Another suggestion was a 
tax incentive to private industry to produce and donate software tailored to district needs and 
use teachers to co-develop the software. 

Finally, some participants wanted the federal government to play an active role in providing 
equity of access to technology. Some saw this as a funding problem and looked either for direct 
federal contributions or federal guidelines on resource distribution to address this concern. 



XII. Resources for Instruction and 
Policy Development 

XII. Resources for Instruction and Policy Development 



What are the most useful resources to assist educators and policy-makers in 
planning and utilizing technology and telecommunications to support 
teaching and learning? 



Effective educational technology and telecommunications applications should be developed, 
identified, and disseminated. An identification and dissemination process should be established 
and coordinated among the Regional Education Laboratories, the Department of Energy 
Laboratories, the National Science Foundation, and Department of Education programs. 
Existing dissemination systems such as the Eisenhower National Clearinghouse, ERIC, and the 
National Diffusion Network should be incorporated into this process. The seventh NCC-TET 
Requirement established as a top priority to "Identify and disseminate effective education and 
training applications of the NIT (NCC-TET, 1994). 

This section provides information about documents and programs currently available that may 
be of help in planning, implementing, evaluating, and funding educational technology and 
networking at the state, regional, and local levels. 



1. Planning 

These suggested resources will help states and 
local education agencies through all steps of 
the planning process from issues to consider to 
planned action steps. 

TECHNOLOGY PLANNING FOR 
THE GOALS 2000 STATE 
IMPROVEMENT PLAN 

Cradler, J and Cordon-Cradler, R. 

U.S. Department of Education 1995. 

(202) 401-1444 

This book provides step by step planning 
guidelines and resources to help states develop 
technology plans that integrate with Goals 
2000 and other educational reforms. 

THE TECHNOLOGY ADVISORY 
COUNCIL: A VEHICLE FOR 
IMPROVING OUR SCHOOLS 

Austin, Tackett, et. al. (1993) 

International Society for Technology in 

Education 

1787 Agate Street 

Eugene, OR 97403-1923 

(503) 346-4414 



This book provides direction for developing a 
Technology Advisory Council and future 
activities of the council and includes: 

• building a Technology Advisory Council 

• the strategic planning process 

• current and future technology 

• goals for technology in education 

• staff development 

• sources of funding 

• recommended reading 

• video resources 

TEACHING, LEARNING & 
TECHNOLOGY 

Apple Computer, Inc. 

20525 Mariani Avenue 
Cupertino, C A 95014 
(408) 996-1010 

This planning guide consists of a 
comprehensive interactive multimedia 
package to guide users through a: 

• step-by-step planning process 

• process to find other successful models 

• successful presentation of the plan 

• support to match your setting and 
technology 
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2. Goals 2000, Educational 
Reform, and Technology 

It is important to review materials related to 
Goals 2000 and education reform to gain a 
more in-depth understanding of how 
technology can be used at the state and local 
level to improve teaching and learning. 

TEACHERS & TECHNOLOGY: 

MAKING THE CONNECTION 

Office of Technology Assessment 

Congress of the United States 

U.S. Government Printing Office, 1995. 

(202) 512-1800 

http ://otabbs . ota.gov/T 1 28/ 

This document provides comprehensive 
recommendations and background information 
to assist planners in developing staff 
development and teacher preparation 
programs at the state, regional, and local level. 
This is a critical document for anyone 
attempting to design and implement a 
technology plan that supports teaching and 
learning. 

USING TECHNOLOGY TO SUPPORT 
EDUCATION REFORM 

U.S. Department of Education 

Means, Barbara; Blando, John; et. al. (1992) 

U.S. Government Printing Office 

Superintendent of Documents 

Mail Stop: SSOP 

Washington, DC 20402-9328 

(202) 783-3238 FAX (202) 512-2250 

This study shows how technology can support 
education reform and includes the following: 

• technology applications to teaching and 
learning 

• support for student activities 

• support for teacher functions 

• effects on student achievement 

• implementation issues 

TECHNOLOGY AND EDUCATION 
REFORM: THE REALITY BEHIND THE 
PROMISE 

Means, Barbara, ed. ( 1994) 

SRI International 

333 Ravenswood Avenue 

Menlo Park, CA 94025-3493 



This book provides concrete illustrations of: 

• how technology can support school reform 

• specific kinds to promising technologies 

• how technology can help both students and 
teachers accomplish tasks 

• technology to increase student learning and 
teacher training 

LINKING FOR LEARNING: A NEW 
COURSE FOR EDUCATION 

Fulton, Kathleen; et. al. (1989) 

U.S. Congress Office of Technology 
Assessment 

U.S. Government Printing Office 
Superintendent of Documents 
Mail Stop: SSOP 
Washington, DC 20402-9328 
(202) 783-3238 FAX (202) 5 1 2-2250 

This study examines the use of technology and 
distance learning to improve quality education 
for students and training for teachers and 
contains an analysis of: 

• distance education in today's classrooms 
choices for distance learning systems 

• new opportunities for teachers 

• States as catalysts for change 

• Federal activities in distance education 

• State by state profile 

• sample costs of transmission systems 



3. Curriculum Resources Related 
to Technology 

These resources may help in the planning of 
identifying technologies to support 
curriculum. 

DISTANCE LEARNING RESOURCE 
NETWORK TECHNOLOGY RESOURCE 
GUIDE 

Lane, Carla (1993) 

Distance Learning Resources Network 

Far West Laboratory 

730 Harrison Street 

San Francisco, CA 94107-1242 

(800) 622-4160 

http://www.fwl.org 

This guide provides information on various 
types of technology resources to help plan for 
what will be needed in schools. 
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• comparison of teleconferencing technologies 

• business television and adaptation for 
education 

• multimedia technologies and applications 

• learning styles, model programs, and needs 
analysis 

CURRICULUM GUIDELINES FOR 
ACCREDITATION OF EDUCATIONAL 
COMPUTING AND TECHNOLOGY 
PROGRAMS 

Thomas, Lajeane, et. al (1993) 

International Society for Technology in 

Education 

1787 Agate Street 

Eugene OR 97403-1923 

(503) 346-4414 

This document will assist planning 
committees to provide guidance to teacher 
preparation institutions to develop programs in 
educational computing and technology and 
includes: 

• levels of preparation in computing and 
technology 

• unit accreditation recommendations 

• folio review process and special instructions 



4. Policy Reports 

These documents can serve as models or 
prompts to help in the design of statewide 
visions, policies, goals, and platforms for 
educational technology. 

THE Nil AGENDA FOR ACTION 
Clinton, William 
Executive Office of the President 
1600 Pennsylvania Avenue, NW 
Washington. DC 20500 
(202) 456-7035 

http://www.whitehouse.gov/White_House/ 

Publications/html 

PUTTING THE INFORMATION 
INFRASTRUCTURE TO WORK: Report 
of the Information Infrastructure Task Force, 
Committee on Applications and Technology 
National Institute for Standards and 
Technology 
Building 225, B164 
Gaithersburg, MD 20899 



THE NATIONAL INFORMATION 
INFRASTRUCTURE: REQUIREMENTS 
FOR EDUCATION AND TRAINING. 

Cradler, John and Yrchik, John ( 1994) 

National Coordinating Committee on 

Technology in Education and Training 

P.O. Box 4437 

Alexandria, VA 22303 

(703) 351-5243 

iste@seas.gwu.edu 

http://iste-gopher.uoregon.edu/ 

VISION: TEST RECOMMENDATIONS 
FOR AMERICAN EDUCATIONAL 
DECISION MAKERS 

Braun, Ludwig (1990) 

International Society for Technology in 
Learning 

1787 Agate Street 
Eugene, OR 97403-1923 
(503) 346-5191 
iste@oregon.uoregon.edu 

EDUCATIONAL TECHNOLOGY 

Brown, E. Scott, et. al. (1993) 

National Education Association 
1201 16th Street, NW 
Washington, DC 20036 
(202) 822-7715 

CEDaR POLICY PLATFORM ON 
EDUCATIONAL TECHNOLOGY 

Council for Educational Development and 
Research Technology Policy Group (1992) 
CEDaR 

2000 L Street, NW, Suite 601 Washington 
DC 20036 
(202) 223-1593 

IMPROVING STUDENT 
PERFORMANCE THROUGH 
LEARNING TECHNOLOGIES Council of 
Chief State School Officers (1991) 

CCSSO 

One Massachusetts Ave, NW, Suite 701 
Washington, DC 20001 
(202) 336-7003 

PLUGGING IN: CHOOSING AND 
USING EDUCATIONAL TECHNOLOGY, 
Council for Educational Development and 
Research, 1995 
(202) 223-1593 

http ://www . ncrel .org/sdrs/edtalk.toc .html 
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5. Distance Learning and 
Instructional Television 



Distance learning provides an important 
educational resource-especially in rural and 
geographically isolated regions. Some 
resources to consider are provided. 

PUBLIC BROADCASTING SERVICE 

1320 Braddock Place 
Alexandria, VA 22314 
(703) 739-5071 

The Public Broadcasting Service (PBS) funds 
and distributes instructional programs for 
adult learners and elementary and secondary 
students and offers: 

• telecourses for adult learning 

• elementary and secondary instructional 
programs 

• elementary and secondary professional 
development 

CABLE IN THE CLASSROOM 
86 Elm Street 
Peterborough, NH 03458 
(800) 743-5355 

Cable in the Classroom is a non-profit service 
of the cable industry that provides: 

• free installation and basic service to all 
public schools 

• free non-commercial programming 

• schools receive support materials 

TEACHER TV 

Barbara Stein 

National Education Association 
1201 16th Street, NW 
Washington, DC 20036 
(202) 822-7715 

Teacher TV is a co-production of the National 
Education Association and The Learning 
Channel. Programs include: 

• case studies of issues facing teachers in 
schools 

• sharing the best educational strategies 

• professional development for teachers 

NATIONAL DISTANCE LEARNING 
CENTER (NDLC) 

University of Kentucky Owensboro 
Community College 
400 New Hartford Road 



Owensboro, KY 42303 
(502) 686-4556 

(502) 686-4555 modem dial-up 

The NDLC operates an electronic 
clearinghouse for distance learning 
information and resources and provides 
information regarding: 

• curriculum guides 

• development aids 

• teacher in service training programs and 
materials 

• research 

STAR SCHOOLS PROJECTS 
Cheryl Gamette 
U.S. Department of Education 
Office of Educational Research and 
Improvement 

555 New Jersey Avenue, NW 
Washington, DC 20208 
(202)219-2116 
http://www.ed.gov 

The Star Schools Program is a discretionary 
grant program that supports 
telecommunications partnerships to provide 
telecommunications equipment and 
programming to schools. Live interactive 
instructional programs, staff development, and 
community awareness activities are produced 
via satellite, compressed video, fiber optics, 
videodisc, and microcomputer-based 
networks. The Star Schools dissemination 
projects have established clearinghouses of 
information about distance learning. 



6. Computer Software, 

videotapes, and multimedia 

Software, videotapes, and multimedia can be 
very useful to the planner in promoting 
awareness and visualizing models that may be 
adaptable in the state. 

LINKING DREAMS TO REALITY 

Educational Technology Office 
California Department of Education 
P.O. Box 944272 
Sacramento, CA 95814 
(916) 657-5414. 
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This video shows components of the 
California educational technology program to 
provide: 

• demonstration of a state plan 

• possible model for public relations use 

EXPERIENCE THE POWER: 

NETWORK TECHNOLOGY FOR 
EDUCATION 

National Center for Education Statistics 
Elementary/Secondary Education Statistics 
Division 

555 New Jersey Avenue, N.W. 

Washington, DC 20208-565 1 
FAX (202)219-1728 

This National Center for Education Statistics- 
produced videotape includes: 

• awareness of the role of telecommunications 
in schools 

• introduction by Secretary Riley and Linda 
Roberts 

• shows the high priority the federal 
government is placing on educational 
technology 

GLOBAL QUEST: THE INTERNET IN 

THE CLASSROOM 

K-12NREN Video 

Teacher Resource Center 

NASA Ames Research Center 

Mail Stop T-025 

Moffett Field, CA 94035 

FAX (415) 604-3445 

GET.VIDEO@QUEST.ARC.NASA.GOV 
A video to motivate schools to consider using 
the Internet by the NASA National Research 
and Education Network (NREN) K-12 
Initiative. 

FAR VIEW and LEARNING FOR ALL 

Pacific Mountain Network 

1550 Park Avenue 

Denver, CO 80218 

(303) 837-8000 

Video tapes of distance learning activities and 
programs to include: 

• Star Schools Projects information and 
resources 

• other distance learning resources such as 
Cable in the Classroom and Galaxy 
Classroom 
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• seven-part series on school restructuring 

• real-life situations in schools and 
communities 



7. Support Resource Agencies 

The following agencies provide a wealth of 
support services and resources that will be of 
use in implementing the plan, and for follow- 
up activities and evaluations. 

REGIONAL EDUCATIONAL 
LABORATORIES AND RESEARCH 
CENTERS 

The Regional Laboratories and Centers each 
offer resource to support planning and 
technology implementation. These range from 
research or. telecommunication use, planning 
assistance, information databases, distance 
learning, professional development and in 
some cases, technical assistance to states and 
districts. The level and type of service varies 
among agencies. Contact the individual in 
your region to determine specific support 
offered. 

Far West Laboratory 
Serves AZ, CA, NV, UT 
John Cradler 
(415) 565-3000 

Northwest Regional Educational 
Laboratory 

Serves AK, ID, MT, OR, WA 
Jerry Kirkpatrick 
(800) 547-6339 

Pacific Regional Educational Laboratory 
Serves American Samoa, Commonwealth 
of the Northern Mariana Islands, Federated 
States of Micronesia, Guam, Hawaii, 
Marshall Islands, Palau 
Kay Noguchi 
(808) 532-1900 

REGIONAL TECHNOLOGY 
ASSISTANCE CONSORTIA. 

Contact U.S. Department of Education for 
information about the regional RTC serving 
specific states at 202-219-8070. 
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Recently six regional interstate consortia of 
state agencies, professional organizations, and 
business were funded to provide support 
services to states and regional agencies and 
school districts to support the planning, 
implementation, and funding of technology in 
education. State DOEs and other agencies in 
may wish to use the RTC services to assist in 
the implementation of the HETP. 

NATIONAL CENTER FOR 
TECHNOLOGY PLANNING 

Larry Anderson, Director 
Department of Technology & Education 
Mississippi State University 39762 
(601) 325-2281 
Lsal @ ra.msstate.edu. 
http://www2.msstate.edu/~Lsal/nctp 

NCTP is a clearinghouse for the exchange of 
information and assistance related to 
technology planning and contains: 

• on-line school district technology plans 

• electronic monographs on selected topics 

• consulting 

• workshops 

• technology planning aids (such as checklists, 
brochures, and sample planning forms) 

CALIFORNIA COMPUTER SOFTWARE 
AND INSTRUCTIONAL VIDEO 
CLEARINGHOUSES 

Stanislaus County Office of Education 
(Video) 

801 County Center Three Court 
Modesto, CA 95355-4490 
(209) 525-4993 
CSU Long Beach (Software) 

1250 Bellflower Boulevard 
Long Beach, CA 90840-1402 
(310) 985-1764 

These clearinghouses provide on-line preview 
guides for educators to gain access to an 
inventory of instructional technologies in 
support of State curriculum standards. 

NEA SCHOOL RENEWAL NETWORK 

Shari Castle 

NEA National Center for Innovation 
1201 16th Street NW 
Washington, DC 20036 
(202) 822-7783 



Dedicated to school reform, this electronic 
network is intended to: 

• create a research base by a community 

• actively engage practitioners 

NATIONAL DIFFUSION NETWORK 

To identify your State Facilitator contact the 
NDN at: 

Office of Educational Research and 
Improvement 

U.S. Department of Education 
555 New Jersey Avenue, NW 
Washington, DC 20208-5645 
(202) 219-2134. 

A nationwide system to help schools and 
education-related agencies improve through 
the adoption of locally developed, rigorously 
evaluated, exemplary educational programs. 
The NDN disseminates information on: 

• NDN exemplary Developer/Demonstrator 
programs 

• in-service training 

• follow-up assistance to school personnel 

• matching services and resources to needs 

CENTER FOR CHILDREN AND 
TECHNOLOGY 

Margaret Honey 

Center for Children and Technology 

610 West 1 12th Street 

New York NY 10025 

(212) 875-4560 

Internet: mhoney@edu.org 

The Center provides the following services 
and resources: 

• research on effects of technology on 
students 

• design and development of prototypical 
software that supports engaged, active 
learning 

• It also serves as the New York Office of the 
Educational Development Center 

• The Center for Children and Technology 
offers a free quarterly newsletter and low- 
cost publication 

CENTER FOR EDUCATIONAL 
LEADERSHIP AND TECHNOLOGY 

John Phillipo 

Center for Educational Leadership and 

Technology 

165 Forest Street 



Marlborough, MA 01752 

(508) 624-4877 FAX (508) 624-6565 

An educational agency to integrate 
educational reforms and research with 
effective uses of technology and provides 
assistance for technology planning to include: 

• planning school and campus facilities 

• designing communication and management 
networks 

• demonstrating technologies 

• determining instructional technology 
planning 

• applying research findings to planning 

• planning for comprehensive staff 
development 



8. Professional Organizations 

National and regional professional 
organizations can be helpful in planning for 
technology in education and may provide a 
wealth of resources, models, and guidance. 
Many of these organizations hold annual 
conferences for the purpose of holding 
seminars, training, and workshops, for 
networking with those experienced in the field 
of educational technology. 

ALLIANCE FOR DISTANCE 
EDUCATION IN CALIFORNIA (ADEC) 
Elizabeth Rhodes, President 
do Sacramento Eductaional Cable Consortium 
2595 Capitol Oaks Drive, Suite 178 A 
Sacramento, CA 95833 
(916) 920-1006 

ADEC is an advocacy organization to promote 
distance education in California and exchang 
ideas between professionals in related fields. 
Membership includes the annual Distance 
Learning Summit, receipt of the ADEC In the 
Loop newsletter, and continuing 
communication through the ADEC listserv. 

COMPUTER-USING EDUCATORS, Inc. 

1210 Marina Village Parkway, Suite 100 

Alameda, CA 9450 1 

(510)814-6630 

cueinc@aol.com 
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CUE is a membership organation and network 
of educators and educational technology 
stakeholders. CUE maintains an active" 
advocacy program, presents two conferences 
annually, co-sponsors various folm and video 
festivals, and develops and distributes 
SoftS wap (teacher created educational 
software). 

THE CONSORTIUM FOR SCHOOL 
NETWORKING (CoSN) 

CoSN membership 

1250 24th Street, NW, Suite 300 

Washington, DC 20035 

(202) 466-0533 

info@cosn.org 

CoSN is a membership organization of 
institutions formed to further the development 
and use of computer network technology in K- 
12 education and provides: 

• sharing of resources and experience of all 
members 

• demonstrations of state and local networks 

• software and hardware recommendations 

• discounts on products and services 

• development of policies for network use 

• participation in collaborative projects 

• mini-grants and contests for teachers 

NATIONAL EDUCATION 
ASSOCIATION (NEA) 

NEA 

1201 16th Street, NW 
Washington, DC 20036 
(800) 827-6364 

The nation's largest professional employee 
organization that provides: 

• small grants through its National Foundation 
for the Improvement of Education 

• telecommunications services through NEA 
On-line 

• published resource materials 

• research through its Center for Innovation 

COUNCIL OF CHIEF STATE SCHOOL 
OFFICERS (CCSSO) 

Frank Withrow 

Council of Chief State School Officers 
1 Massachusetts Avenue, N.W., Suite 700 
Washington, DC 20001 
(202) 408-5505 
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CCSSO represents each State's chief education 
administrator and provides direct assistance 
for: 

• systemic planning issues 

• policy development 

• coordination of activities at State and 
Federal level 

• research on issues affecting education 

INTERNATIONAL SOCIETY FOR 

TECHNOLOGY IN EDUCATION (ISTE) 

Lynne Schrum, ISTE 

1787 Agate Street 

Eugene, OR 97403-1923 

(503) 346-4414 

The largest international nonprofit 
professional organization serving computer- 
using educators and provides: 

• on-line computer network for members 

• resources on planning and technology 
implementation 

• research and information on publications 

• state affiliate organizations for technology 
users 

• assistance with national policy for 
technology development 



9. Business partnerships 

The Goals 2000 legislation strongly 
encourages the inclusion of business and 
industry in the planning and implementation 
of educational technology programs for the 
State. Following are resources and examples 
of business involvement in education. 

SYNTHESIS OF EXISTING 
KNOWLEDGE AND PRACTICE IN THE 
FIELD OF EDUCATIONAL 
PARTNERSHIPS 

Grobe, Terry (1993) 

U.S. Department of Education 
Programs for the Improvement of Practice 
555 New Jersey Avenue, NW 
Washington, DC 20208 
(202)219-2164 

This paper discusses the major elements of 
successful business/educational partnerships 
including: 

• community needs 

• strategic planning 

• shared decision making 



• resources 

• technical assistance 

• evaluating partnerships 

BRING BUSINESS AND COMMUNITY 
RESOURCES INTO YOUR 
CLASSROOM 

Otterbourg, Susan (1992) 

National Education Association 
1201 16th Street NW 
Washington, DC 20036 
(202) 822-7783 

This handbook offers educators detailed step- 
by-step guidance for establishing school- 
business partnerships and includes sample 
forms, letters, agreements, and case studies. 



10. Internet Resources 



Much information and many resources for 
plan development and implementation can be 
obtained through the vast array of 
telecommunication databases. Resources 
range from planning, legislative authority, and 
funding to software, instructional ideas, and 
model programs that can be incorporated into 
school improvement plans or modified to 
address the needs of the area. 

Information and resources can be gathered 
from various commercial networks or from the 
innumerable servers on the Internet. There are 
a growing number of state, regional, and local 
networks for the exchange of ideas, lesson 
plans, planning, and curriculum development. 
Contact your state education agency for 
FARNET, which will refer callers to state and 
local networks around the country: FARNET, 
100 Fifth Avenue, Waltham, MA 02154; (617) 
890-5120. Following are examples of public 
and commercial educational information and 
resources networks. 

INTERNET 

Internet is a global "network of networks" that 
provides users with access to a vast array of 
information and a collection of education 
resources. Educators seeking to get involved 
with networking should aim for access to the 
Internet; those already connected to 
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commercial network services have gateways 
to the Internet as well. 

U.S. DEPARTMENT OF EDUCATION 
INSTITUTIONAL COMMUNICATIONS 
NETWORK (INet) 

INet Project Manager 
U.S. Department of Education 
Office of Educational Research and 
Improvement 

555 New Jersey Avenue, NW, Room 214 
Washington, DC 20208-5725 
(202) 219-1547 
modem (800) 241-4638 
gopher.ed.gov 

This directory provides general information 
about the U.S. Department of Education: 

• the Goals 2000 Initiative 

• information and resources from ERIC 

• educational research and statistics 

• U.S. Department of Education publications 

• educational software databases 

• directories of effective programs 

• descriptions of Dept, of Education programs 

• education-related information centers 

• Technology Challenge Grants 

• Regional Technology Consortia 

EDUCATIONAL RESOURCES 
INFORMATION CENTER (ERIC) 

ERIC Clearinghouse on Information and 
Technology 

Center for Science and Technology 
Syracuse University 
Syracuse, NY 13244-4100 
(315) 443-3640 
askeric @ericir.syr.edu 

ERIC is a federally funded national 
information system that provides access to an 
extensive body of education-related 
information and resources and include the 
following topics: 

• developing school technology plans 

• science, math, and environmental education 

• assessment and evaluation 

• teaching and teacher education 

• research on the benefits of technology 



ASKERIC 

AS KERIC @ ERICIR.SYR.EDU 
An online question-answering service for 
ERIC for educators, parents, and community 
members to obtain information regarding: 

• ERIC resource collections 

• lesson plans 

• short summaries of researc.h 

• literature searches on popular topics 

SPACELINK 

Dr. Malcom Phelps 

Education Division, Technology & Evaluation 
Branch 

(202) 358-1540; mphelps@hr.hq.nasa.gov 
(205) 895-0028 dial up access or Internet 

A collection of NASA information and 
supplemental educational materials and a 
teacher resource center. Resources that may 
be found include: 

• space explorations 

• NASA educational services 

• instructional materials 

• space program research 

AMERICA ONLINE 
America Online 

8619 Westwood Center Drive, Suite 200 
Vienna, VA 22182 
(800) 827-6364. 

America Online offers a wide variety of 
services, including electronic mail, 
conferencing, software, computing support, 
interactive magazines and newspapers and 
online classes, as well as numerous national 
education agencies, resource databases, and 
conferencing forums. For example, the 
Learning and Reference Department offers: 

• the Parents Information Network, designed 
to increase parental involvement in 
education, includes a forum for information 
on school reform initiatives, a Parent- 
Teacher Conferencing Forum for the 
exchange of ideas and issues of concern, and 
a database for information on study skills 
with lesson plans to be used at home 

• the National Staff Development Council 
database includes informatio i on staff 
development standards and practices and 
offers catalogs of information and resources 
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NEA ONLINE 

NEA Starter Kit 
(800) 827-6364, ext. 7468 

NEA Online is an interactive communications 
medium geared toward educators that enables 
the user to easily communicate with other 
members of the National Education 
Association and includes: 

• new ideas for public schools 

• access to latest education research 

• share lesson plans with colleagues 

• current grants and scholarships 

PBS LEARNING LINK 

PBS ONLINE 
1320 Braddock Place 
Alexandria, VA 22314 
(703) 739-8464 

Learning Link is a computer-based, interactive 
communication system for K-12 educators, 
students, adult learners, and public television 
viewers and provides: 

• a database of public television programs 

• the "Curriculum Connection" for 
instructional videos 

• CNN Newsroom Classroom Guides 

• lesson plans and class projects on timely 
events 

NATIONAL GEOGRAPHIC KIDS 
NETWORK 

National Geographic Society 
Educational Services 
Washington, DC 20036 
(800) 368-2728 

Kids Network is an international 
telecommunications-based science and 
geography curriculum for fourth-through 
sixth-graders to engage students in projects 
such as: 

• collaborative research assignments 

• investigations on geographical/ 
environmental studies 

• work with scientists on research projects 

SPECIALNET 

GTE Education Services 
GTE Place 
West Airfield Drive 
PO Box 619810 



Dallas/Fort Worth Airport 
Texas 75261-9810 
(800) 927-3000. 

Sponsored by the National Association of state 
Directors of Special Education, it includes a 
variety of bulletin boards in the fields of 
learning disabilities, parent involvement 
programs, and special education issues and 
offers to educators and administrators special 
education information to keep in mind during 
planning such as: 

• early childhood education programs 

• vocational and school-to-work 

• parent advocacy and involvement 

• legal issues and court cases 



11. Telecommunications and the 
National Information 
Infrastructure 



The following resources will assist the state- 
planning council to provide information and 
examples of using telecommunications in 
education. 

CALIFORNIA NETWORK 
TECHNOLOGY PLANNING GUIDE 

Teach, Carole, et. al. (1994) 

California Department of Education 
Educational Technology Unit 
P.O. Box 944272 
Sacramento, CA 94244-2720 
(916) 657-5414 

This guide serves as a planning framework to 
and may assist in: 

• developing an implementation model 

• determining appropriate technologies 

• construction of access to the electronic 
highway 

• local implementation 

• review of networking standards 

• technical model for K-12 networking 

• staff development and training 

TOOLS FOR CHANGE: 
RESTRUCTURING TECHNOLOGY IN 
OUR SCHOOLS 

Scrogan, Len (1993) 

Institute for Effective Educational Practice 
637-B S. Broadway, Suite 302 
Boulder, CO 80303 
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This guide was designed for the educational 
decision maker to help: 

• measure the effectiveness of current 
technology programs 

• determine school/district priorities 

• match instructional needs with current and 
future investments in technology 

EDUCATOR'S INTERNET COMPANION 

Wentworth Worldwide Media , Inc. 

1866 Colonial Village Lane 
Lancaster, PA 17605 
(717) 393-1000 

A complete guide to edicational resources on 
the internet that includes 30 lesson plans that 
integrate the Internet into the curriculum and 
put students and teachers online. 

EDUCATION ON THE INTERNET: A 
HANDS-ON BOOK OF IDEAS, 
RESOURCES, PROJECTS, AND 
ADVICE. 

SAMS Publishing 
201 West 103rd Street 
Indianapolis, Indiana 46290 
Includes such topics as: 

• Internet resources by curricular area 

• The internet and the Classroom 

• How to find more K.-12 Information 

• Teaching and learning with Computer- 
mediated communication 

• Quick guide to the Internet and its tools 

WAY OF THE FERRET: FINDING 
EDUCATIONAL RESOURCES ON THE 
INTERNET 

ISTE Publications 1787 Agate Street 
Eugene, Oregon 97403 
(503) 346-14414 
Topics include: 

• Educational Applications 

• Interpersonal Resources 

• Information location tools 

• Receiving and unpacking electronic 
information. 

EDUCATIONAL 

TELECOMMUNICATIONS: THE 
STATE BY STATE ANALYSIS 

Hezel Associates (1994) 

Hezel Associates 
1201 E. Fayette Street 
Syracuse, NY 13210 
(315)422-3512 
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This yearly report documents statewide 
educational telecommunications activities and 
focuses on developments in 
telecommunications planning. The analysis 
assists in statewide planning by providing 
information on: 

• trends in statewide telecommunications 
planning 

• education reform and economic 
development 

• telecommunications regulations 

• statewide adoption of newer technologies 

• educational telecommunications providers 

• analysis of state by state activities 

INFORMATION INFRASTRUCTURE 
SOURCE BOOK 

Kahin, Brian, ed. (1993) 

Yvonne Hickey 

Office of Information Technology 
Harvard University 
1730 Cambridge Street, Room 202 
Cambridge, MA 02138 
(617)496-4077 FAX (617) 495-0715 
yvonne@harvarda.harvard.edu 
This source book documents policy 
development for information infrastructure to 
serve as a compact reference for planners and 
policy-makers and includes: 

• historical and policy documents 

• vision statements and position papers 

• program and project descriptions 

• pending federal legislation 



12. Research and Evaluation 
Studies, Reports, and 
Guidebooks 

state planning panels may wish to review 
research materials and the documented effects 
of technology on student learning. These 
guidebooks and many evaluation reports 
previously conducted in other states will be of 
help in the planning process and in subsequent 
evaluation of the plan and programs. 

ANALYSIS AND TRENDS OF SCHOOL 
USE OF NEW INFORMATION 
TECHNOLOGIES 

Becker, Henry (1994) 

U.S. Government Printing Office 
Superintendent of Documents 
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Mail Stop: SSOP 
Washington, DC 20402-9328; 

(202) 783-3238 FAX (202) 5 1 2-2250 

This resource will help to decide how and 
what technologies to consider for your plan 
and information on how to ensure technology 
to support curriculum. 

ADULT LITERACY AND NEW 
TECHNOLOGIES: TOOLS FOR A 
LIFETIME. 

Roberts, Linda, et. al. (1993) 

Superintendent of Documents 
P.O. Box 371954 
Pittsburgh, PA 15250-7954 
(202) 783-3238 (202) 512-2250 

This study assesses the current and potential 
impact of technologies for adult literacy and 
highlights: 

• examples of state and local efforts 

• impact of federal efforts 

• improving the system 

• experimenting with new alternatives 

TELEMENTORING: AN 
EXAMINATION OF THE POTENTIAL 
FOR AN EDUCATIONAL NETWORK 

Wighton, David (1993) 

ERIC Clearinghouse on Information and 
Technology 

Center for Science and Technology 
Syracuse University 
Syracuse, NY 13244-4100 
(315) 443-3640 
askeric@ericir.syr.edu 

This report explores the potential use of 
"telementoring", the use of mentor teachers for 
educational telecommunications networks and 
includes findings on the following: 

• the teacher mentoring role - "telementoring" 

• the idea of electronic mentoring 

• review of mentoring literature 

• outline of lessons of mentoring programs 

REPORT ON THE EFFECTIVENESS OF 
TECHNOLOGY IN SCHOOLS 1990-1992. 

Interactive Educational Systems Design 
(1993) 

This document is a summary of research . 
findings to justify particular approaches and 



applications of technology in education, 
including: 

• effects of technology on student 
achievement 

• effects of technology on student attitudes 
about learning 

• effects of technology on interactions with 
teachers and students 

ACCOMPLISHED TEACHERS - 
INTEGRATING COMPUTERS INTO 
CLASSROOM PRACTICE. Hadley 

Martha and Sheingold, Karen (1990) 

Bank Street College of Education 
Center for Children and Technology 
610 West 1 12th Street 
New York, NY 10025 

A summary of results from a nationwide 
survey of teachers experienced at integrating 
computers into teaching, and findings include: 

• practices of currently available technology 

• value of technology practices 

EDUCATOR’S GUIDE FOR 

EVALUATING 

EDUCATIONAL 

TECHNOLOGY 

PROGRAMS 

Cradler, J.D. (1992) 

Educational Support Systems 
1505 Black Mountain Road 
Hillsborough, CA 94010 
(415)344-7046 FAX (415) 344-3604 

This handbook provides valuable information 
to planners on: 

» benefits of and reasons to evaluate 
technology projects 

• evaluation defined in user friendly terms 

• how to develop and implement an evaluation 
plan 

• over 50 sources of evaluation data 

• evaluation instruments and planning forms 

• evaluating software and hardware 



13 . Funding Guides 

A review of funding guidebooks and 
documents containing sources of funding for 
technology will provide ideas for developing, 
implementing and funding technology 




88 



8b 



XII. Resources for Instruction and 
Policy Development 



programs and determine possible financial 
support. 

EDUCATOR S GUIDE FOR 
DEVELOPING AND FUNDING 
EDUCATIONAL TECHNOLOGY 
SOLUTIONS 

Cradler, J.D. and Cordon-Cradler, Ruthmary 
(1994) 

Educational Support Systems 
1505 Black Mountain Road 
Hillsborough, CA 94010 
(415) 344-7046 FAX (4 1 5) 344-3604 

This guidebook takes educators through the 
proposal process to include: 

• the process of proposal planning 

• identifying funding sources 

• proposal development and writing 

• project development. 

• visiting model technology schools 

• a sample proposal evaluation report. 

THE USDLA FUNDING SOURCE BOOK 
FOR DISTANCE LEARNING AND 
EDUCATIONAL TECHNOLOGY 

Krebs, Arlene (1991) 

39 Plaza Street 
Brooklyn, NY 11217 
(718) 857-3717 
(800) 829-3400 

The USDLA Funding Source Book is a 
publication listing hundreds of funding 
sources for technology 

DIRECTORY OF BUILDING AND 

EQUIPMENT GRANTS 

Research Grant Guides 

Department 3 A 

P.O. Box 4970 

Margate, FL 33063 

(305)753-1754 

This directory lists: 

• funding sources for equipment, building, and 
renovation 

• innovative procedures to secure funding for 
computers and free computer software 

FEDERAL REGISTER 

Superintendent of Documents 
U.S. Government Printing Office 
Washington, DC 20402 



This daily publication contains: 

• notices of new grants from federal agencies 

• grant application guidelines 

• regulations and requirements for federal 
grant programs 



14 . Student Information 
Resources 



Following are suggested resources for issues 
to consider when planning for a statewide 
education information system. 

CALIFORNIA STUDENT 

INFORMATION SERVICE 

Kathleen Barfield 

Far West Laboratory 

730 Harrison Street 

San Francisco, CA 94107 

(415) 565-3055 

Student information network system to assist 
in school/district management and the transfer 
of student records 

CORE DATA ELEMENTS FOR 
ADMINISTRATIVE RECORD SYSTEMS. 

National Education Goals Panel (1993) 

National Education Goals Panel 

1850 M Street, NW, Suite 270 

Washington, DC 20036 

(202) 632-0952 (202) 632-0957 

This document from the National Education 

Goals Panel includes recommendations for an 

administrative record systems to measure 

progress toward the National Education Goals. 

STATEWIDE STUDENT RECORD 
SYSTEMS: CURRENT STATUS AND 
FUTURE TRENDS 

Phallas, Aaron (1992) 

National Education Goals Panel 

1850 M Street, NW, Suite 270 Washington, 

DC 20036 

(202) 632-0952 (202) 632-0957 

This report is a compendium of current state 
practices and plans for the development of 
voluntary student record systems to measure 
progress toward the National Education Goal 2. 

ISSUES IN EDUCATIONAL DATA 
CONFIDENTIALITY AND ACCESS 
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O'Brien, Eileen and Pechman, Ellen (1994) 
National Center for Education Statistics 
555 New Jersey Avenue, NW 
Washington, DC 20208-565 1 
Policy Studies Associates, Inc. 

This study of the National Center for 
Education Statistics and the National Forum 
on Education Statistics reviews new issues 
regarding data confidentiality and access to 
student information. 

GOAL 2 TECHNICAL PLANNING 
SUBGROUP ON CORE DATA 
ELEMENTS 

National Education Goals Panel ( 1 993) 
National Education Goals Panel 
1850 M Street, NW, Suite 27G 
Washington, DC 20036 
(202) 632-0952 (202) 632-0957 
This document describes indicators of goal 
outcomes and proposes a set of data elements 
and definitions that could be used to compute 
indicators of progress toward the National 
Education Goals, as well as serving needs of 
local and state education agencies for effective 
school management. 

15 . Journals, Magazines, and 
Newsletters 



Journals, Magazines, and Newsletters can be 
helpful to the technology planner in 
maintaining awareness of emerging trends and 
technologies, activities, and funding. 
Following are some samples. 

EDUCATION TECHNOLOGY NEWS 
BPI 

95 1 Pershing Drive 
Silver Spring, MD 20910-4464 
This newsletter contains information on 
Federal legislation, state activities, new 
products and services, and funding. 

EDUCATION FUNDING NEWS 

Education Funding Research Council 
1611 North Kent Street, Suite 508 
Arlington, VA 22209. 

A nev. sletter that monitors federal legislation 



with potential funding and Federal 
Register/RFP watch. 

EDUCATION COMPUTER NEWS 
Capitol Publications, Inc. 

1300 North 17th Street 
P.O. Box 9672 
Arlington, VA 22209 

This short newsletter is packed with resource 
information, feature articles on research, 
exemplary programs, and state and Federal 
information. Because ECN is published bi- 
weekly, the information is timely and up to 
date. 

MULTIMEDIA SCHOOLS 

Online, Inc. 

462 Danbury Road 
Wilton, CT 06897-2126 
(800) 248-8466 FAX (203) 761-1444 
A technical how-to magazine on electronic 
information to serve as a practical guide to 
database selection, search strategies, hardware 
and software evaluation, and information 
management. 

DISTANCE EDUCATION AND 
TECHNOLOGY NEWSLETTER 
Distance Education Publications 
RFD #2, Box 7290, #3 
Winthrop, ME 04362 
(207) 395-4615 

Provides general "happenings" in distance 
education activities nationwide, research and 
resources, and funding updates. 

ELECTRONIC LEARNING 

Scholastic, Inc. 

P.O. Box 3797 
Boulder, CO 80322-3797 

Eight issues per year. This popular 
publication covers important issues related to 
the uses of computers in education. It also has 
state-by-state surveys of information, trends, 
and general industry information. 
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Executive Summary 



A. General background 

Far West Laboratory for Educational Research and Development was contracted by the California 
Department of Education (CDE) to conduct a two-pronged study of telecommunications usage in 
education settings. One component consists of an overview of current research and practice on re 
policy, planning, implementation, and teacher staff development of telecommunications and 
technology in K- 12 education, and is provided in a separate report. 

The second component (and the basis of this report) consists of a comprehensive evaluation of the 
project known as “Telemation,” a statewide effort begun in 1993 to equip educators and 
administrators with the skills and knowledge necessary to successfully use telecommunications 
technology in support of teaching and learning. 

This executive summary provides an overview of the Telemation evaluation, highlights some of the 
major findings and implications, and offers a set of recommendations for consideration by project 
leaders and policy-makers. 



B. EVALUATION OVERVIEW 

The purpose of the evaluation was two-fold: 

1 . to document and describe the implementation of the Telemation Project, and 

2. to assess the impact of the Telemation Project on the various constituent groups it 
was designed to serve. 

The evaluation questions focused on five major areas of inquiry: 

A. Organizational Structures, Participants, and Partners: How was the Telemation 
Project structured to support its goals? 

B . Implementation and Follow-up Resource Assessment: What did and did not occur 
in the course of conducting the Telemation Project? 

C. Training and Support Assessment: How satisfied were State and Local 
Telementors and administrators with the Project's activities and follow-up support? 

D. Impact on Teachers, Students, and the School: What have been the effects of the 
Telemation Project on teachers and other school staff members, on students, and on 
the larger school community? 

E. Overall Reactions to the Telemation Program: To what extent do key players and 
participants view the overall Telemation Project as effective and worth the cost and 
effort? 

The design of the evaluation combined both quantitative and qualitative methods to provide a 

comprehensive description and assessment of these issues. 



Executive Summary 

C. summary of major findings implications and 
Recommendations 

1. The process for recruiting and selecting the State and Local Telemenlqr#was 
seen as particularly effective in producing groups of highly motivated ahd ' 
competent telecommunications resource staff. Three criteria were emphasized in the 
selection process: 1) solid teaching background, 2) strong group facilitation or staff development 
skills, and 3) expertise in telecommunications, though the latter was viewed to be of lesser 
importance than the first two. The assumption was that if telecommunications technology is to be 
used effectively as a tool to support teaching and learning , then the skills that are most critical for 
resource staff are those that pertain to sound instruction, as opposed to solely technical skills. This 
approach stands in contrast to many other technology-based staff development programs which 
have gone about the process from the opposite direction. That is. many other programs have 
tended to emphasize technological expertise over instructional skill when selecting" and training 
participants. 

Recommendation(s): 



• When selecting individuals whose role is to promote the effective use of 
telecommunications to support instruction, maintain the emphasis stressed bv the 
Telemation Project by making sound instructional and staff development skills a 
. prerequisite and prior telecommunications experience optional. 



2. There was some inconsistency and confusion regarding the role to be played 
by the Regional Partners. Interagency collaboration was seen as key to the success of the 
project, and indeed many benefits were realized from the partnerships that were created. However, 
the difficulties and misunderstandings that arose along the way suggest that effective interagencv 
collaboration does not occur automatically when diverse individuals gather together. Much up- 
front and ongoing work and communication is required in order for a solid basis of mutual 
understanding and expectations to be built. 

Recommendation(s): 

! 

| • When forming interagency partnerships, take time early in the process to clarify 
j specific rolei and expectations, and put those understandings in writing. 

j • Revisit agreed-upon roles and expectations periodically to ensure their continued 
i relevance and acceptability. This is especially necessary in those instances in which 
j there has been turnover among the original key players who forced the initial 
i agreements. 
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3. The degree of participation in the project by administrators was fairly low. yet 
those who did participate were satisfied with their involvement, and their support 
was valued by the participating teachers. Since the emphasis of the Telemation Project 
was on involving teachers, understandably less time and energy was devoted to the process of 
recruiting and training administrators. However, many participants indicated that the support and 
involvement of administrators is crucial to their ongoing success in securing and using 
telecommunications resources in the classroom, and participants were strongly in favor of more 
awaret. • -building and training activities aimed at local administrators. 

Recommendation(s): 



• Design and conduc* * telecommunications awareness-building and training 
< activities geared toward school administrators. 

; • When recruiting for or marketing such activities, emphasize administrators' own 
felt needs in addition to describing the benefits likely to be gained by teachers 
and/or students. 



4. Local sites' follow-through on the commitment to provide Telementors with 
the necessary access to telecommunications equipment and resources was 
inconsistent. Every Telementor was required to provide assurances of their local site's 
commitment to provide necessary telecommunications resources, and in most cases there were no 
problems. However, nearly 20% of the Local Telementors responding to the survey indicated that 
they could not implement their curriculum projects back in the classroom because they did not have 
the necessary access to equipment and telecommunications resources. 

Recommendation(s): 



■ • When conducting a telecommunications training program for teachers aimed at 
i effecting change in the classroom, either require more stringent assurances up-front 
' regarding participants ’ access to necessary resources, or 

• if possible, build in project resources that can be used to subsidize or support the 
i procurement of local telecommunications resources. 
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5. Limited funding for telecommunications was seen as a significant harrier both 
to initiating and maintaining the use of telecommunications technology to support 
teaching and learning. Less than halt ot the State and Local Telementors indicated that their 
school had monies that were specifically earmarked for technology, and increased funding was 
seen by many as an urgent need with respect to ensuring the continued use of educationaf 
telecommunications in the classroom. 

Recommendations ): 



1 • Assist administrators and teachers in the identification of supplementary fund ini’ 
sources and/or in effective strategies for re-allocating existing resources such as 
school improvement funds, block grants, and other sources to support the use of 
telecommunications. 

• • Offer direct or indirect support for procuring additional technology funding <e.g„ 
' grant-writing assistance, consultation, referral to outside resources or technical 
' assistance entities). 



6. Technical difficulties associated with the TeleLearning Mobile Unit (TMU) at 
times threatened the viability of the project. Central to the conduct of the Telemation 
Project was the use of the TMU, a semi-truck equipped with 24 computer workstations and a 
satellite connection. Ideally, all Local Training Institutes were to occur in this vehicle, thereby 
ensuring equal access to necessary telecommunications equipment across participants from all 
regions of the state. However, there were numerous instances of technical breakdowns and 
malfunctions with the net result ranging from mild frustration and plan changes to exasperation and 
thwarted training efforts. 

Recommendation(s): 



• In designing future projects which rely heavily, as Telemation did, on a particular 
| piece of equipment, pilot-test the use of that equipment first on a smaller scale, or 

i 

! • Pace implementation such that there is time to trouble-shoot and eliminate 
1 problems between program phases. 

! • If the TMU continues to be used in the future, provide for adequate on-site 
j technical support. 

i 

i • If the TMU continues to be used, ensure that all trainings of State Telementors 
\ include alternative "back-up" activities and arrangements in the event of technical 
j difficulties. 

I 

. • Provide additional technical training to Telementors or others who would use the 
TMU as a training facility so that they would be better equipped to trouble-shoot 
\ and handle technical difficulties on their own. 
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7. Despite the technical and other difficulties that occurred, most State 
Telementors and responding Local Telementors were satisfied with the training 
experience and felt that it prepared them well for integrating telecommunications 
into instruction. Telementors valued the project’s overall emphasis on curriculum and 
instruction, though they desired less time devoted to these issues during actual training. 
Additionally, participants valued the on-line exploration opportunities, though some of the less 
technically-versed felt at times overwhelmed. 

Recommendations): 



■ • Continue and expand the existing training time devoted to on-line exploration, hut 
provide participants with additional step-by-step handouts to help guide that 
exploration and reduce confusion. 

■ • Continue to emphasize the importance of using telecommunications in support of 
. curriculum and instruction, but devote less lecture time during training to those 

issues. Instead, discuss instructional issues in context as they arise specifically in 
connection with designing the curriculum projects. 

• Consider dividing trainees into high- and not-so-high technology ability groups, 
to allow those with more experience to move ahead without overwhelming those 
who need a slower pace. 



8. Requiring all Telementors to design a telecommunications curriculum project 
and implement it within their own classrooms provided a vehicle for the effective 
integration of telecommunications to improve teaching and learning. These projects 
provided a context and focus for participants to put into practice what they were learning, and the 
Telementors felt they experienced a great deal of success in doing so. Moreover, almost all of 
them expressed a willingness and interest in expanding these projects and in helping other teachers 
to adopt or adapt them. 

Recommendation ( s): 



■ • Continue requiring participants in this or similar staff development programs to 

■ develop specific curriculum projects that help teachers focus and target the use of 
\ telecommunication tools and resources to support state and local curriculum 

1 objectives. 

1 

; • Provide Telementors with formal or informal opportunities to reflect on their 
' learnings and continue to improve on or expand their curriculum projects. 

• Develop means to facilitate communication, collaboration, and technical 
assistance between existing Telementors and other teachers who might wish to 
adopt or adapt Telementors' curriculum projects. 



